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Objectives of the study:
To evaluate the nutritional status of elderly patients afflicted with acute medical
illness and to ascertain if there is a correlation between malnutrition and acute
medical illness among the elderly.
Methods:
50 elderly patients of age 60 years or more presenting with acute medical
illnesses, with onset of illness within 7 days were enrolled into the study and
compared with 50 community dwelling elderly controls. The evaluation included
clinical and laboratory evaluation of their nutritional status. Nutritional status was
assessed using the mini nutritional assessment scoring system and
anthropometric data like weight, height and mid arm circumference. Patients
were followed up till they were discharged. The associations between
malnutrition and acute medical illnesses were analyzed using the SPSS version
16 for windows to identify which factors were risk factors for acute medical
illnesses among the elderly patients.
Results:
50 subjects were enrolled during the 8 months from January 2008 to August
2008. 24 % of the elderly patients with acute medical illnesses (cases) were
malnourished compared to 2 % among the community dwelling elderly people
(controls), as assessed by the mini nutritional assessment. 14% of the cases and
2 % of the controls were found to be at risk for malnutrition. The mean age
among the cases was 69 ± 6.8 years, and the mean age among the controls was
65.5 ± 5.4 years. Cases were 4.5 times more likely (95% CI = 1.6-12.5) to have
be malnourished (mini nutritional assessment - malnutrition indicator score of
less than 17) as compared to the controls. The cases were also 7.5 times more
likely (95% CI = 1.5-52.3) to be at risk for malnutrition (Mini Nutritional
Assessment - Screening score of less than 12) as compared to the controls. The
elderly patients with acute medical illnesses were 5.3 times more likely (95% CI =
1.1-25.8) to have mid arm circumference of less than 12 centimeters, and 65
times more likely (95% CI = 8.3-508.6) to have low serum albumin of less than
3.5 mg% as compared to the controls. The cases also had more co-morbidities
(p < 0.001) and were on more number of drugs (p < 0.001) and also on more
number of different types of drugs (mean numbers of drugs taken: 4.7 ± 1.6 by
cases, 1 ± 1.7 by controls. p < 0.001), as compared to the controls. Infection was
the commonest reason for admission among the cases. Cases with a low Mini
Nutritional Assessment - Screening score had a poorer outcome in terms of
discharge status (p 0.002) than cases with normal score. There was no
correlation between individual anthropometric measurements and serum albumin
to outcome among the cases.
Conclusion
Malnutrition, as assessed by Mini Nutritional Assessment, mid arm
circumference, and serum albumin is strongly associated with acute medical
illness among the elderly. Polypharmacy and having more co morbidities were
also associated with acute medical illness among the elderly. Malnutrition, as
assessed by Mini Nutritional Assessment is also associated with poorer outcome
among elderly patients admitted with acute medical illness.
1INTRODUCTION
One of the major features of demographic transition (1) in the world has been
the considerable increase in the absolute and relative numbers of elderly people.
This has been especially true in the case of developing countries like India, where
the decline in fertility rates has combined with an increase in the life expectancy of
people achieved through medical intervention. The prevalence of disability
increases with ageing, and there will be an urgent need to extend assistance to the
elderly, especially the older individuals among the elderly.
Malnutrition is a disorder of nutritional status that results from undernutrition
(energy restriction). Prolonged energy restriction results in depleted nutrient stores,
leading to the impairment of physiologic or biochemical processes and subsequently
to cellular or tissue deterioration, which in turn may lead to acute and chronic
disease.
Malnutrition is common among the elderly and the prevalence of malnutrition
differs according to health status and living conditions. The prevalence of
malnutrition has been estimated with a wide variation in the prevalence of
malnutrition of institutionalized elderly people, and is estimated to be 25-60% in the
institutionalized patients, and 35% to 65% of hospitalized patients (13, 14). Estimates
for community-dwelling older persons are generally lower, though they have been
studied less extensively (15, 16, 17, 18) and are estimated to be 1-15% in the free living
elderly. In a study conducted in western India, the overall prevalence of frank
malnutrition was 7.1% in community dwelling elderly.  Most of the elderly (50.3%)
were at risk of malnutrition and less than half of the elderly (42.6%) were fulfilling the
criteria of normal nutritional status. (23)
2Increased morbidity and mortality in community-dwelling and hospitalized elderly are
linked to poor or marginal nutritional status. (116. 117. 118) The detrimental
consequences of these persisting nutritional deficits appear to be substantial as
selected multiple indices of malnutrition including hypoalbuminemia, and low BMI,
have been associated with multiple adverse outcomes that include increased length
and duration of  hospital stay, complications, readmissions, number of falls,
functional limitation, and mortality. (129, 130, 131, 132, 133, 134) There have been several
studies which have shown that poor nutrition does lead to complications during
hospitalization and increases mortality. (156. 157, 158, 159, 160, 161) They also have a
significantly higher risk of dying within a year of hospitalization than those with
adequate nutrition. (162)
Relationship between acute illnesses and malnutrition has not been studied
extensively, especially in developing country such as India. In a study conducted
among 837 elderly patients admitted with subacute illnesses, Almost one-third (29%)
of the subjects were malnourished and almost two-thirds (63%) were at risk of
malnutrition. Thus, >91% of subjects admitted to subacute care were either
malnourished or at risk of malnutrition. (154)
The reasons for the high prevalence of malnutrition in patients hospitalized for
an acute illness include poor recognition and monitoring of nutritional status (109, 128,
163, 164) Because the signs of undernutrition may not be adequately addressed during
a stay in an acute-care hospital (169), inadequate nutrition is often present at hospital
discharge.
Little is known about the older patients’ mortality and morbidity risks with
acute medical illness associated with malnutrition in India. This study was
undertaken to assess the nutrition in acutely ill elderly patients at the time of
3admission to a tertiary hospital in South and to establish the relationship, if any,
between nutritional status and clinical outcome, and also establish if, there is
relationship between malnutrition and acute medical illness in the elderly.
4AIM
TO EVALUATE THE NUTRITIONAL STATUS AND OUTCOME AMONG ELDERLY
PATIENTS WITH ACUTE MEDICAL ILNESSES IN A TERTIARY CARE HOSPITAL
IN SOUTH INDIA.
OBJECTIVES
1. To determine nutritional status of elderly patients admitted with acute medical
illness with onset of illness within 7 days as compared to community dwelling
elderly people.
2. To determine the clinical and demographic profile of elderly patients with
onset of illness within 7 days admitted with acute medical illness.
3. To assess the factors affecting the outcome of these patients with respect to
nutritional status.
5REVIEW OF LITERATURE
GERIATRIC POPULATION – AN INCREASING POPULATION
As a proportion of the total population, the geriatric population all over the
world has been steadily increasing over the decades. This rapid growth of the
population of the elderly is a challenge to the medical profession, the administration
and society. Elderly people suffer from a variety of problems which are increasingly
drawing the attention of the Government and the public.
One of the major features of demographic transition (1) in the world has been
the considerable increase in the absolute and relative numbers of elderly people.
This has been especially true in the case of developing countries like India, where
the decline in fertility rates has combined with an increase in the life expectancy of
people achieved through medical intervention. Well being of the older person has
been mandated in Article 41(2) of constitution of India, which directs that the State
shall within the limits of its economic capacity and development make effective
provision for securing the right to public assistance in case of old age.
Almost 60 % of the elderly people of the world live in the developing world,
and this proportion has been rising steadily, with a projected rise to 70% by 2010.
Not only this, but it is also known that this elderly population itself is ageing, with the
oldest old being more than 10% of the world’s elderly (3). According to the 1991
census, India had 60 million elderly of more than 60 years old, which is about 6.7%
of the total population, up from the 5.97% in 1971 and 6.32% in 1981 respectively.
The %age of elderly is now higher in rural than in urban areas. (7) The number of
elderly is likely to reach around 120 million by 2031 (EPW Research Foundation;
1994) which is a projected growth of around 140%. The decadal rates of growth of
6the elderly population in India indicate that the elderly population has exploded in the
80 plus age range; this group has experienced a growth rate of above 50% in 1981-
91 compared to 32% in 1971-81.
Expectation of life at birth for males and females has increased more in recent
years. In India, it is projected to be 67 years in 2011-16 for males and 69 years for
females. Projections beyond 2016 made by the United Nations have indicated that
21% of the Indian population will be more than 60 years of age by 2050 (4) which was
6.8% in 1991. Even smaller nations like Singapore can expect a large increase in
this age group (> 65 years), with a 200% increase by 2020. (5)
Concerns, discussions and reservations around the vulnerable and minority
groups like women, farmers, the schedule castes and tribes, the landless etc have
been vociferously voiced; But for the elderly, which comprises one very important
vulnerable group which needs attention, it has not been so. There are few statistics
to indicate the extent and depth of poverty among the elderly in India, but the few
studies that are available indicate that potentially, the elderly may be one of the most
vulnerable groups in terms of economy. Economic vulnerability is compounded by
physical and to some extent mental vulnerability. Instead of strong family ties in
India, the position of a large numbers of old persons has become vulnerable due to
which they cannot take for granted that their children will be able to look after them.
The rapidly growing absolute and relative numbers of older people in
countries mean that more and more people will be entering the age when the risk of
developing certain chronic and debilitating diseases is significantly higher. And with
the currently rising global economy slowdown and the associated rising inflation, this
problem is likely to be compounded, especially in a developing country such as India
which houses a large growing population of the elderly.
7There have only been a few studies of the various dimensions of the elderly
phenomenon in India, to mention a few would include, Irudaya Rajan et a.l (1999) (6)
for an excellent review of the elderly situation, Irudayarajan (2001) (7)for a review of
the effectiveness of social assistance for poor elderly, Reddy (1996)(8) for a review of
the social security for elderly in India and Kumar (1999) (9) for the health situation of
elderly women. Gupta et al.; 2001 (10) used the Human Development Indicator
Survey of 1994-95 to analyse the health-seeking behaviour of the elderly, and
concluded that income and education played key roles in determining who sought
care.
Prakash et al (11) reported that, out of a total of 300 elderly (60+) 29.3%
belonged to socio-economic class V, 24.6% and 14.6% were grouped in class II and
I respectively. 48% had hypertension. Chronic Bronchitis was seen only in males
(6.3%) and bronchial asthma was found in 11.5% and 18.2% males and females
respectively. Musculoskeletal problems were present in 11.6% and 20% males and
females respectively. Nervous system disorders were found in 8.6%. 34.7% males
and 60% females had cataract. Feeling of loneliness was seen in 21.05% males and
27.3% females, followed by feeling of neglect, indicating Indian elderly are
vulnerable and morbid.
The prevalence of disability increases with ageing, and there will be an urgent
need to extend assistance to the elderly, especially the older individuals among the
elderly.
MALNUTRITION AND THE ELDERLY
8There is a geriatric continuum with older adults comprising a heterogeneous
group, ranging from the very robust to the very frail individuals. With increased age,
there is a decreased margin of homeostatic reserve and an increased likelihood of
experiencing numerous assaults to the homeostatic balance and these in turn result
in an increased risk of frailty.
The early phase of aging (55 to 65 years) is often associated with a positive
energy balance and an increase in body fat which is associated with increase in
morbidity, mortality, and health care costs. (28, 29, 30) In the subsequent phase of aging
(after 65 to 75 years) body fat and lean body mass decrease and continue to decline
with a negative energy balance. (31)
Good nutrition is important at every stage of life for maintaining good health
and personal productivity, and it is especially important to the elderly because of the
physiological changes that occur in the body as people age. Although aging is not a
diseased state, it undeniably is a time of multiple illness and general disability. Along
with the changes in the biological compositions, life style factors are also important
for disorders and diseases in old age. Old age diseases are not always curable,
implying a strain on financial as well as physical health infrastructure resources.
However, the feeling of well-being can still override actual physical discomforts if the
surrounding environment is nurturing. The nutritional status of older adults is
inﬂuenced by a wide variety of socio-economic, psychological and biological factors.
Malnutrition is a disorder of nutritional status that results from undernutrition
(energy restriction). Prolonged energy restriction results in depleted nutrient stores,
leading to the impairment of physiologic or biochemical processes and subsequently
to cellular or tissue deterioration, which in turn may lead to acute and chronic
disease.
9The American Society for Parenteral and Enteral Nutrition defined
undernutrition as a disorder of nutritional status resulting from reduced nutrient
intake or impaired metabolism. Nutritional studies do not discriminate between the
two terms, malnutrition and undernutrition, and they are used interchangeably.
Moreover, there is some confusion about the terminology used to express deficient
nutritional status. In many studies there is no discrimination between "malnutrition"
and "the risk of being undernourished" or "being at nutritional risk." While some
consider being at risk of malnutrition different from actually being malnourished, as
the state of being malnourished certainly is worse than being at risk of it, others
believe that these two terms are one and the same (12)
Epidemiology of malnutrition among the elderly
Malnutrition is common among the elderly and the prevalence of malnutrition
differs according to health status and living conditions. The link between malnutrition,
weight loss, and low energy intake has been recognised as common problems
among elderly residents living in institutions. The prevalence of malnutrition has
been estimated with a lot of variations among the institutionalized elderly people, and
is estimated to be 25-60% in the institutionalized patients, and 35% to 65% of
hospitalized patients (13, 14). Estimates for community-dwelling older persons have
been generally lower, though they have not been as studied as extensively (15, 16, 17,
18) and are estimated to be 1-15% in the free living elderly. According to data
collected for healthy non-smoking subjects aged 18-100 years, physical and
physiologic deterioration in various systems with chronological aging are estimated
to be on average about 0.5% per year (19). In Sweden one in two of aged residents of
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old people’s homes were at risk of malnutrition and one in three were actually
malnourished (20)
Although the prevalence of actual malnutrition is low in healthy elderly
persons, the risk of malnutrition is relatively high, which points out the importance of
monitoring nutritional status in all groups of elderly people. (21, 22)In a study conducted
in Rajasthan, in western India, the overall prevalence of malnutrition was 7.1% in
community dwelling elderly.  50.3% of the elderly were at risk of malnutrition and
42.6% of the elderly were fulfilling the criteria of normal nutrition. (23)
Causes of malnutrition among older people
Any circumstance that interferes with consumption of adequate calories,
protein and other nutrients from a variety of foods increases the likelihood of
malnutrition. Therefore, these specific groups of elders are more vulnerable to the
multitude of life circumstances and factors that cause inadequate nutritional intake;
they are more likely to become malnourished. Older persons who don't eat enough
food to provide the energy and nutrients their mind/body needs to function will
become malnourished. The reasons for older people eating too little food can be as
simple as too little money or as complex as disease, too many medications and too
dependent on others. Unlike younger adults, older persons have reduced muscle
and therefore reduced protein stores that can be depleted in as little as three days
when they experience trauma and can't eat. (27)
Morley and Thomas (32) attribute the “anorexia of aging” to disturbances in the
ability to regulate food intake. Poor nutritional status of the elderly is attributable to
multiple factors. With age, the appetite is reduced, physical activity diminishes, and
fat-free body mass decreases even in the absence of overt catabolic illness.
11
Although labeled and categorized in many different ways, these multiple risk
factors are the biological, psychological and social stressors which, in any
combination, can negatively affect an elder's nutritional intake and eventually his or
her nutritional and physical wellbeing. At the same time, certain diseases, conditions
and medications can also affect metabolism, and when added to the "risk mix" may
further hasten an older person's nutritional and physical decline on the continuum of
wellness and illness.
Figure 1: Paths leading to malnutrition among elderly people.
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Risk factors for malnutrition among the elderly
The important risk factors associated with inadequate nutritional intake that can
cause or contribute to malnutrition among the elderly are:
1. Diseases and conditions.
2. Mouth and tooth problems.
3. Unintentional weight loss.
4. Disability, functional impairment and dependency.
5. Nursing homes.
6. Chronic use of multiple medications.
7. Poverty and social isolation.
1. Diseases and conditions
Certain diseases and conditions are more prevalent in older than in younger
adults and often negatively impact nutritional intake which, in turn, can negatively
impact nutritional status. (49, 50, 51) Physiological changes that may influence
nutritional status are listed in Table 1; it is not clear whether these changes are due
to normal aging or disease process.
Table 1: Changes in Organ Function with Aging that May Influence Nutrient Status
ORGAN FUNCTION CHANGE
Taste and
Smell
Decreased taste buds on tongue
Decrease in nerve ending response to taste
and smell
Change in taste and smell threshold
Salivary
Glands
Saliva flow may be reduced
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Oesophagus Minor changes that may affect swallowing
Stomach Decreased secretion of some digestive acids
and
substances
Decreased size and blood flow
Decreased ability in breakdown of drugs and
alcohol
Skin Decreased efficiency in vitamin D synthesis
Diseases or conditions suffered by older adults are not often fatal. Four out of
five adults over 65 suffer from arthritis, high blood pressure, heart disease or
diabetes, with 35% suffering from three or more of these (53). Older women suffering
more long-term chronic disabling diseases seem to bear the brunt of impairments,
while older men tend to develop relatively short-term fatal diseases (54).
Acute conditions (meaning severe but of short duration) that are also
associated with malnutrition include infection, injury, surgery, radiation,
chemotherapy and other medical therapies (55).
Malnutrition due to disease can be further aggravated by any increased
energy and nutrient needs (resulting from fever, chronic infection and disease-
related changes in metabolism) or by impaired appetite, chewing, swallowing,
digestion and absorption of nutrients and it can be both a cause and an effect and its
presence can further complicate the progress and outcome of any disease or
condition. This is due to the serious health consequences that can result from
unattended malnutrition, including decreased immunity, delayed wound healing,
weight loss, decreased muscle strength, altered body responses to medications,
confusion and disorientation. For some older people with weight loss from chronic
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lack of appetite and malnutrition due to multiple and serious diseases, increased
calories and nutrients from even the most aggressive nutritional interventions have
not been successful in reversing their decline. (56, 57, 58)
Common Chronic Diseases and Conditions in Older People Associated with
Malnutrition (59, 60, 61) are as follows:
 Alcoholism
 Arthritis
 Cancer
 Chronic bronchitis and emphysema
 Dental and oral disease
 Depression, dementia, Alzheimer's disease
 Gastrointestinal disorders, including maldigestion/malabsorption
syndromes
 Heart disease
 Kidney disease
 Neurological disease
 Osteoporosis
 Sensory losses, e.g. hearing, smell, vision
2. Mouth and Tooth Problems.
An older person's food intake is greatly affected by the condition of their mouth,
teeth and oral cavity. Oral health problems commonly found in older adults include
dental caries (cavities), periodontal (gum, soft tissue and bone) disease, dry mouth,
tooth loss, lack of or poor fitting dentures, medication side effects, disease of the oral
tissues, and pain (60). According to the Institute of Medicine, Division of Health
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Promotion and Disease Prevention of United States, around 120 physical or mental
diseases produce symptoms in the mouth or affect oral function. (62)
Elders with mouth and tooth problems may eliminate foods they can no longer
bite, chew, or easily swallow and those that irritate an already irritated and painful
mouth. The more foods older adults eliminate from their diet, the greater their chance
of developing nutritional deficiencies. These nutritional deficiencies may, in turn
further impact their mouth, teeth and gums, thus setting up a potentially serious cycle
of ever worsening nutritional status (63).
Normal saliva flow is necessary for oral health as it protects teeth and tissues
from microorganisms, facilitates chewing and swallowing and is essential for taste.
Nearly one in five older adults is said to suffer dry mouth (xerostomia), a side effect
of some diseases and medications. (64) In general, elders with dry mouth may have
difficulty wearing dentures, may have altered taste, and may have difficulty eating.
They may also experience pain due to deteriorating mouth tissues.
Swallowing problems are common in older adults and can profoundly affect food
choices. In a study of homebound elders in New York, difficulty in swallowing was
positively related to not eating for one or more days (65). Lack of assessment or lack
of effective treatment of swallowing problems has been identified as avoidable
causes of malnutrition in nursing home residents (66). Overall poor oral health is
associated with protein-energy malnutrition, and was found to be a good predictor of
involuntary weight loss, one important indicator of poor nutritional status (67). It is
abundantly clear that oral health problems that interfere with chewing and
swallowing, and thus affect food choices, will affect an elder's nutritional status (67, 68).
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3. Unintentional Weight Loss.
When measured by its most serious consequence, weight loss can literally
become a marker between life and death. Weight loss is one of the most important
and sensitive indicators of malnutrition, with both low body weight and unintentional
weight loss highly predictive of death and the rate of disease in older people. (69, 70, 71)
Although adults as they age experience a decline in metabolism and organ and
muscle tissue, the most frequent causes of unintentional weight loss are acute and
chronic illness (70,71). An unintentional weight loss greater than 20% of a person's
usual weight is associated with protein-energy malnutrition, and a weight loss of 10
to 20% over less than 6 months places a person at risk for impairment of organ
functions. Experts emphasize looking at total weight loss over time, since overweight
elders who experience a rapid weight loss may continue to appear overweight and
still suffer from protein-energy malnutrition (72).
Recent studies confirm that depression, cancer and other diseases cause
involuntary weight loss in older adults; however, in about 25% of those studied, the
cause could not be identified (73, 74). The multiple factors that cause and contribute to
unintentional weight loss in older adults are often intertwined and sometimes defy
separation, including:
 physical disease including cancer, gastrointestinal
disorders, uncontrolled       diabetes,cardiovascular disorders, alcohol
addiction, pulmonary disease infection and hypothyroidism
 psychiatric disorders including depression and dementia
 inadequate energy intake
 mouth and tooth problems
 alterations in gastrointestinal tract function
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 drug - drug/nutrient interactions
 functional disabilities
 socioeconomic conditions
4. Disability, Functional Impairment and Dependency
Any disease or condition that eventually affects physical strength and stamina, or
thinking, reasoning and making judgements, creates higher risk for malnutrition
through loss of function. The ability to shop, cook and eat are necessary functions if
older persons are to care for themselves nutritionally. The incidence of disabilities
that may interfere with adequate nutritional intake appears to be high among older
persons discharged from hospital to home (60). Therefore, for many disabled elders
living at home, the ability to function with their disability becomes as important in
their life as treatment for their disease. Recently hospitalized elders who were
undernourished just prior to their hospitalization, were more often unable to prepare
meals for themselves and needed more help for both shopping and cooking (75). The
common Disabling Conditions in Homebound Elders (76) are as follows:
 Arthritis
 Dementia
 Heart disease
 Hip fractures (post-hospitalization)
 Lung disease
 Parkinson's disease
 Stroke (post-hospitalization)
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In all cases where disease or condition affects function, which in turn affects access
to food, and food and nutrient intake, the question becomes does the individual have
a support network adequate to compensate where he or she can no longer function?
Without adequate support, impaired elders can be in severe jeopardy and at greater
risk of becoming poorly nourished, undernourished and even malnourished.
5. Nursing Homes
Being admitted to a nursing home does not safeguard older people from
nutritional risk (77). The complex causes of malnutrition in nursing homes are rooted
in disease, conditions and disability.  The diseases and conditions commonly
associated with older nursing home residents, and with the development of
malnutrition, are chronic mental disorders, kidney failure, emphysema, severe heart
disease, cancer, chronic severe depression, and impaired manual dexterity (76, 78). All
these diseases and conditions can cause or contribute to weight loss, while at the
same time some cause increased nutritional needs, decreased capacity to think,
reason and pay attention, and impaired ability to feed oneself. To make matters even
worse, residents' loss of appetite with related weight loss has been found to be
already present upon admission to the nursing home. (79) And the medications
prescribed for these diseases and conditions often affect appetite, chewing,
swallowing and other aspects of digestion.
The increased severity of residents' diseases and conditions raises their
functional dependence on staff to a critical level. Thus awareness of residents'
nutritional needs by nurses, physicians and staff aides, along with allocation of
adequate institutional resources, is critical to meeting residents' nutritional needs.
Unfortunately, most long-term care institutions struggle with multiple financial,
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staffing and treatment and care issues that can negatively impact residents'
nutritional care.
A high frequency of infections and fevers can occur in a number of older
residents, recurring for some as frequently as every three months. With each
recurrence, these residents' nutritional needs increase but are unlikely to be met. (24,
80, 81, 82) These same residents can experience frequent trips to the hospital for
various acute episodes, during which time even more weight can be lost and
nutritional needs become even greater, and more difficult, if not impossible, to meet.
6. Chronic Use of Multiple Medications
The use of multiple drugs is accepted best practice for common chronic
conditions such as hypertension and diabetes.  Conscientious clinicians, who adhere
to evidence-based guidelines, will often find themselves prescribing six or more
drugs for people with several chronic conditions. Unfortunately, using multiple
medications may cause problems such as the increased risk of inappropriate use of
medications (including drug-drug interactions and duplication of therapy), non
adherence, and adverse effects. Drug related problems cause significant
preventable morbidity and mortality. Their economic cost is estimated to rank fourth
in the developed world, behind cardiovascular disease, cancer and diabetes. Drug
related problems include adverse drug events, adverse drug reactions and drug
interactions.
Polypharmacy has been defined in different ways.  Most simply defined,
polypharmacy is the use of multiple medications. Polypharmacy has various
definitions and connotations in the literature ranging from the use of 4, 5, 6 or more
drugs in combination to the more simplistic addition of just one inappropriate drug to
20
an existing drug regimen.  Others  have  defined  it  as  the  use  of more  drugs
than  clinically  indicated  or  too many inappropriate  drugs, such as the use of >2
medications  to  treat  the  same condition or the use of >2 drugs of  the  same
chemical  class. (135)
Elderly patients have decreased total body water, decreased lean body mass,
increased body fat, decreased serum albumin levels and altered protein binding,
decreased hepatic perfusion and phase I metabolism, reduced renal plasma flow,
reduced glomerular filtration rate, decreased tubular secretion function, and various
alterations in determinants of tissue sensitivity.(135) These normal consequences of
aging may be confounded by others, as well as by disease processes, environment,
diet, and medications. The physiology of aging varies among individual patients,
leaving some more vulnerable than others to a drug’s effects.
Many older adults have multiple medical conditions, such as hypertension,
arthritis, heart disease, cancer, and diabetes mellitus, which require multiple
medications for proper treatment and availability of new pharmaceutical agents. (83,
84, 85) While use of multiple medications is necessary for some diseases, (86, 87)
Polypharmacy may lead to clinically detrimental outcomes and needless ﬁnancial
burden on elderly patients and the health care system. Polypharmacy has been
associated with adverse drug events and diminished functional outcomes. (88)
Multiple drug use over long periods of time can affect how the body uses
nutrients. For elders who have chronic illnesses, are chronically malnourished, or
both, multiple medication use might further weaken what nutritional reserves they
have managed to maintain. Medications can affect the ability to eat (by causing loss
of appetite, reduced or altered taste and smell, painful swallowing, reduced saliva
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flow, nausea and vomiting) and can affect the absorption of nutrients or the body's
use of those nutrients once they are absorbed. While certain drugs in combination
with other drugs or other factors can cause or contribute to malnutrition in older
people, malnutrition itself can affect drug absorption, transport, metabolism and
clearance (89, 90).
Polypharmacy has been extensively studied internationally and reported to
occur frequently in elderly outpatients. (91, 92, 93) Many studies have found that
various numbers of medications are associated with negative health outcomes. (94)
In Finland, the incidence of polypharmacy (ie, >5 medications) increased from
19% of the elderly population (i.e., ≥64 years old) in 1990-1991 to 25% in 1998-
1999. (94) A Danish study found that 1-year prevalence of polypharmacy (i.e., ≥5
medications) was 22% for the elderly (i.e., ≥70 years old) in 1994.(96) A study in
Sweden determined that 39% of their elderly (i.e., ≥65 years old) received 5 or more
medications.(96) In England and Wales, the prevalence of polypharmacy (i.e., >5
medications) among persons 65-74 years was 11%, and 15% for those over 74
years.(97) in the United States, Lassila et al found multiple medication (>5) use in
10% of the elderly (i.e., R65 years old) in 1987-1989. A study conducted in a
Medicare managed care organization in Texas found that 15% of its members in
1997 were using 5 or more medications. A nationwide study by Kaufman et al
involving a random sample of the population in the United States observed
polypharmacy (>5 medications) in 19% of elderly men and 23% of elderly women in
1998-1999. (98, 99, 100) Data from the Third National Health and Nutrition Examination
Survey (NHANES III) reveal that 74% of people in this age-group of persons aged 65
and older confirmed recent use of prescription medication and For persons aged 65
to 74 years, more than half used two or more prescription drugs—and 12% used five
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or more prescription drugs. For those aged 75 and older, 60% used at least two
prescription drugs—and 16% used at least five.
In studying risk for drug-induced malnutrition in 390 older nursing home
residents from ten different nursing homes, Varma concluded that given the common
drugs that are used with older nursing home residents, nutrient deficiencies may
occur in vitamins B6, B12, C, D and K, phosphate, potassium, calcium, magnesium
and zinc. But perhaps even more important to the issue of malnutrition due to
multiple medications is Varma's finding that of those residents taking one or more
drugs causing loss of appetite, nausea, vomiting and aversion to food, 41% lost
more than 10% of their body weight over three to 12 months. Only 63% of those who
lost weight had blood protein levels measured and recorded in their medical records,
but of those, almost one-third were below normal. (101)
Polypharmacy combined with the increased vulnerability to medication in old
age make elderly people especially prone to adverse drug reactions and drug-drug
interactions. (102, 103) Multiple medication regimens may also lead to difficulties in
administering different drugs, noncompliance, and therapeutic duplication in the
elderly. (104) Furthermore, polypharmacy is associated with increased hospitalization
and mortality in the elderly. (105)Nonetheless, despite the negative aspects,
polypharmacy may be needed in persons afflicted with certain disease conditions to
improve patients' health and quality of life. The risk of an adverse drug event has
been estimated at 13% for two drugs, 58% for five drugs and 82% for seven or more.
(106)
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Figure 2: Risk of harm increases with number of drugs taken
Elderly people are at particular risk of drug related problems because of
complex drug regimens involving multiple drugs and the physiological changes which
accompany aging. Up to 30% of hospital admissions in the elderly may be
associated with drug related problems. (107)
Researchers who evaluated a cohort of older ambulatory persons estimated
that as many as 27.6% of adverse drug events are preventable and occur most
commonly with cardiovascular drugs, diuretics, non opioid analgesics, antidiabetic
agents, and anticoagulants.(108) Preventable drug-related morbidity is the fifth most
costly health condition. In 2000, the United States spent $133 billion on drugs and an
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estimated $177 billion managing drug-related problems. For every $1.00 spent on
drug therapy, as much as $1.30 may be spent managing drug-related problems. (109)
Literature revealed limited data on polypharmacy trends and elderly at-risk for
polypharmacy at the national level in India. The difficulty is balancing the potential
benefits of these drugs, as described in the guidelines, with the risk of harm from the
high number of drugs used. Clinicians need to consider carefully numbers needed to
treat, numbers needed to harm, long term prognosis and the wishes of individual
patients.
7. Poverty and Social Isolation
Poverty is a major risk factor for malnutrition for many older people. The risks for
undernutrition, emaciation and inadequate intake of vitamins and minerals have
been frequently associated with low-income populations over the years, with many
researchers reporting the relationship between income and poor nutritional status in
older people. (53, 110) Living on fixed incomes and fixed subsistence incomes can
make it difficult if not impossible to afford decent housing, utilities, health care,
medications, and adequate nutritious food.
Cutting back on food, first in quality and variety and eventually in total amount,
can be the older person's only choice in meeting expenses. When spending less
money on food in order to pay other bills become frequent, serious nutritional
problems become more likely. Even the older person once considered "well off" can
find an adequate and stable income eroded by ever-increasing health care and
medication costs, become destitute in the midst of affluent surroundings, and begin
to eat less and less in an attempt to make ends meet. The reasons older people
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don't get adequate food and nutrients are varied and can be explained in part by the
concept of food insecurity. Researchers now describe and measure hunger using a
concept called "food insecurity," which exists whenever "the availability of nutritiously
adequate, safe foods or the ability to acquire personally acceptable foods in socially
acceptable ways is limited or uncertain" (111). In other words, elders experience food
insecurity when they do not always have adequate food, when they can't always
afford to buy enough food, when they can't always get to markets and food
programs, and when they can't always prepare and eat the food that is available in
their homes. Inadequate food and nutrient intake, which can cause malnutrition in
older people, can begin with food insecurity. But within the concept of food insecurity
lays a number of reasons for elders not getting adequate food.
"The problems of older people are both medical and social” and some have said
that poverty and social isolation go hand in hand. The lack of social support can play
a role in the development of disease and disability, and researchers have shown a
relationship between lack of social support and unhealthy outcomes of illness (112). In
older adults, poor physical health and loneliness negatively affect nutrient intake.
The loss of a spouse can create social isolation, grief and depression. Even up to
two years after the loss of a spouse, widowed elders had significantly lower diet
quality. 84% of those widowed suffered unintentional weight loss that might be
explained by their lower intake of calories, which as a group was 28% lower than
those married (113).
The risk for malnutrition have been found to be high among specific groups of
elders, especially those with inadequate income to purchase food, those who are
isolated, and those who suffer from illnesses, disease and other conditions affecting
independence. (24, 25, 26)
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It is difficult to identify which age-related dysfunctions are responsible for causing
negative energy balance in elderly people. (33) Both physiological and non-
physiological factors cause the decline in food intake among elderly people.
Physiological factors include neural, hormonal, and metabolic mechanisms (35, 36)
Non-physiological causes of weight loss include social, psychological, medical and
pharmacological factors. The possible causes of weight loss in elderly people are
shown in figure 3.
Frailty in elderly people is often accompanied by weight loss and/or
malnourishment. (36) The absorption rate of macronutrients may be delayed and a
number of hormonal and metabolic mediators of energy regulation change with
aging. (37) The changes in endocrine function have an influence on nutrient
requirements and nutritional status. The nutritional status for its part influences
glandular activities. (33)
Total energy expenditure (TEE) and physical activity level (PAL) decline through
adult life in men and women. In normal weight individuals daily TEE falls by 150 kcal
every decade, and PAL from an average of 1.75 on the second decade of life to 1.28
in the ninth decade (38)
The resting metabolic rate (RMR) is reduced in elderly people by between 10 to
20%, which has been thought to manifest in the reduced lean body mass. RMR
among chronically diseased elderly nursing home residents measured by indirect
calorimetry was found to be 1 174 kcal/d (29.3 kcal/kg FFM/d). Mean energy intake
of these residents was 1474 kcal/d and the energy intake/RMR ratio was 1.27. (39) In
females the decline in RMR is smaller than in males. The metabolic causes for age-
dependent changes in body composition had not been clearly identified. The
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changes in the activities of growth hormone and testosterone may contribute to the
shift in balance from lean to adipose tissue. The decreased capacity in muscle fibre
regeneration has also been suggested. (40)
Figure 3: Possible causes of weight loss in elderly people. (Modified from Hays and
Morley (35, 33))
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The ability of the aged individuals to regulate energy intake is impaired and their
ability to increase or decrease energy expenditure in order to attenuate energy
imbalance during overeating or undereating decreases. (37) If elderly individuals are
underfed for longer periods of time they fail to return to normal body weight again,
whereas younger individuals are able to return their baseline body weights. (41)
Early satiation in older compared to younger individuals is a result of the
gastrointestinal factors (42) Large meals reduce the rate of gastric emptying in elderly
persons compared to younger individuals (43) The result is more rapid satiation
because of the reduction in the ability of the fundus of the stomach of the elderly to
adaptively relax. (12) A study by Rolls et al suggests that, because of the subjective
sensation of satiety, elderly men (aged 60 to 84 years) consume significantly less
energy than younger men (aged 18 to 35 years). Moreover, the energy regulation
among elderly men is impaired compared to the younger individuals. They also
suggested that changes of taste thresholds and decreasing of olfaction lead to
decreased food intake in the elderly (44) In addition, the loss of natural teeth, chewing
problems, and poor oral health are predictors for the risk of malnutrition (45, 46, 47)
Still, even when provided with adequate food older people may eat too little.
Of 21 hospitalized patients, those over 65 years old ate food containing significantly
less calories and nutrients over the course of their hospital stay than did the younger
patients. Younger patients met 87% of their caloric needs with very little weight loss,
while those over 65 met only 56% of their caloric needs with significant weight loss
(48), illustrating how changes in nutritional status seen in older people are often
secondary to the multiple factors of disease, medication, trauma, living situation, and
others.
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Any combination of nutritional risk factors can happen to any older person, in
any neighborhood, reflecting any social strata.
EFFECT OF MALNUTRITION AMONG THE ELDERLY
Nutritional intakes, dietary habits and aging processes have been shown to be
related and interrelated and are of particular importance among the elderly. (114,
115)Increased morbidity and mortality in community-dwelling and hospitalized elderly
are linked to poor or marginal nutritional status. (116. 117. 118) Low body mass indices
and inadequate energy intakes are associated with functional decline and elder
failure to thrive (119, 120). Deficiencies of energy and individual nutrients are associated
with decreased cognition with vitamin B-12 deficiency being particularly problematic
in the elderly (121, 122, 123) Inadequate dietary intakes of energy, folate, vitamin D,
vitamin B-6, calcium and zinc have been reported in community-dwelling elderly over
60 y old. (124, 125, 126, 127) There is also growing evidence that in the elderly, even
micronutrient deficiencies not detectable in a physical examination are associated
with declines in cognitive ability. (128) The detrimental consequences of these
persisting nutritional deficits appear to be substantial as selected multiple indices of
malnutrition including hypoalbuminemia, and low BMI, have been associated with
multiple adverse outcomes that include increased length and duration of  hospital
stay, complications, readmissions, number of falls,  functional limitation, and
mortality. (129, 130, 131, 132, 133, 134)
Involuntary weight loss among community-dwelling older persons predicts an
increased risk of two-year mortality, with one cohort study showing that involuntary
weight losers had a greater than 2 fold increased risk of mortality. (135) Wedick and
colleagues studied 1801 community dwelling people (mean age 71 at the beginning
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of mortality follow-up) and found that men and women losing 4.5 or more kilograms
between visits (10 years apart) had higher age-adjusted death rates during the
following 12 years than those with stable weight or weight gain.(136) In another study
of 4714 community dwelling older people (>65 years), weight loss of 5% or more
over a three-year period was associated with an increased risk of mortality that
persisted even after a multivariate adjustment.(137) Hospitalised older people (>65
years) with a low body mass index (BMI) [<20 kg/m2] are also at increased risk of
death.(138) After adjustment for multiple confounders, older Australians (> 70 years)
with a low corrected arm muscle area (CAMA) [< 21.4 cm2 for men and < 21.6cm2 for
women] had an increased risk of mortality at an 8-year follow-up.(139)
Obesity has also been associated with functional limitation, co morbid
disease, increased health care resource use, and mortality (117, 140, 141)
Malnutrition and hospitalisation in the elderly
Malnutrition is known to impair immune function, respiratory function, and
leads to poor prognosis in hospitalized patients. (142, 143, 144, 145, 146) In the elderly
population with multiple disabilities and problems, vulnerable to socioeconomic
changes and the fact that nutritional status reflects the socio economic problems, to
which the elderly are vulnerable for; medical illnesses and hospitalisation are closely
related to malnutrition. Poor nutrition had been shown to be associated with
increased risk of hospitalization. (150)
There have been several studies, which have shown that protein energy
under-nutrition is common among older people in both acute and non-acute hospital
setting. (75, 147, 148) and also that poor nutritional status is associated with increased
morbidity and mortality (147, 149) and functional decline (117). In a study published by
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Jansen et al (150) it was found that, probability of hospitalisation within 24 months had
significant association by multivariate regression with average monthly health care
charges: age ≥ 75 y, male sex, albumin < 35.0 g/L, polypharmacy, loss of ≥4.5 kg
(10 pounds) over past 6 months, cholesterol < 4.14 mmol/L, and any limitation in
activities of daily living or instrumental activities of daily living.  Poor nutrition has
also been shown to lead to complications during hospitalization and increases
mortality, (156. 157, 158, 159, 160, 161) and a significantly higher risk of dying within a year of
hospitalization than those with adequate nutrition. (162)Studies have also shown that
elderly people, both in their own home and in institutional care, are at risk from
nutritional deficiencies. (151)
Because of this, an approach to identifying older persons at risk of
hospitalization that includes nutritional risk items may be the best method for
facilitating appropriate interventions before the need for hospitalization. Case
management interventions for high-risk individuals might diminish the need for
hospitalization and prevent deterioration in nutritional status.
So knowledge of nutritional status may be important, particularly as studies
have shown that nutritional support, mainly total parenteral nutrition, improves
prognosis and mortality in undernourished elderly catabolic patients, such as post-
operative patients(84) Therefore the treatment and prevention of  malnutrition, which
is most common in the older age group, is an important challenge for the health care
system.
Malnutrition among the elderly and acute/subacute illnesses
Relationship between acute illnesses and subacute illnesses has not been
studied extensively, especially in developing country such as India. In a study
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conducted among 837 elderly patients admitted with subacute illnesses, Almost one-
third (29%) of the subjects were malnourished and almost two-thirds (63%) were at
risk of malnutrition. Thus, >91% of subjects admitted to subacute care were either
malnourished or at risk of malnutrition. (154)
The reasons for the high prevalence of malnutrition in patients hospitalized for
an acute illness include poor recognition and monitoring of nutritional status (109, 128,
153,155, 163, 164) and inadequate intake of nutrients for days at a time (165, 166, 167). 16% of
community-dwelling persons aged > 60 y consumed < 4184 kJ/d (< 1000 kcal/d)
before hospital admission for an acute illness, contributing to making undernutrition a
primary factor in morbidity and mortality (168). Because the signs of undernutrition
may not be adequately addressed during a stay in an acute-care hospital (169),
inadequate nutrition is often present at hospital discharge.
Assessment tools for nutritional status among elderly patients
Nutritional assessment in the elderly consists of many different tests ± clinical,
biochemical and anthropometric. However, objective markers of nutritional
assessment often do not reflect physiologic, physical, cognitive and emotional
function. Moreover, nutritional assessment using objective markers is more
complicated in the older subject because metabolic changes, among others, affect
some of the routine biochemical test results, and the reference values of the
anthropometric measures are not always age-adjusted. In addition, it is possible that
functional impairment may occur at a subclinical level and precede a measurable
alteration in body composition, i.e., there may be clearly defined alterations in
muscle function at a time when significant changes in body composition could not be
detected. Malnutrition or nutritional deficiency is a continuum that starts with an
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individual's inadequate intake (that, in fact, does not meet his or her needs) and
progresses through a series of functional changes that precede any changes in body
composition.
At present there is no gold standard for evaluating nutritional status. The
relationship between nutritional status and functional capacities apparently is the
simplest, but also the most reliable index of malnutrition (170). There is no gold
standard for determining nutritional status and there are no universally accepted
criteria to define malnutrition (171). The cut-off values for defining nutritional status
vary, and the reference data used in most cases are not derived from the population
being studied. Since every study uses a different method of nutritional assessment, a
comparison of malnutrition and nutritional risk in the community elderly as well as in
hospital patients between different studies is problematic.
The following are the assessment tools used commonly in practise currently for
evaluating nutritional status among the elderly which we have used in this study:
 The Mini-Nutritional Assessment (MNA).
 Anthropometric measurements:
o Weight
o Height
o Mid arm circumference
o Calf circumference
 The body mass index.
 Serum albumin.
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The Mini-Nutritional Assessment (MNA)
Screening of nutritional status is considered to be a simple process which
aims to identify those malnourished or at signiﬁcant risk of malnourishment.
Nutritional assessment is a more complex process, involving the use of several
measures to determine nutritional status.
The Mini Nutritional assessment is a practitioner administered sophisticated
screening tool which has been speciﬁcally developed to evaluate the risk of
malnutrition in frail elderly people and to identify those who could beneﬁt from early
intervention. (172) The MNA was designed for easy use by primary care physicians as
well as health professionals involved in the care of elderly patients, especially the
frail and sick elderly, at home, hospitals, or nursing homes. It is a very simple non-
invasive, easy to administer, patient-friendly, non-expensive, very sensitive, highly
specific, reliable and validated screening tool.
The MNA test can be performed in less than 15 min, depending on the
patient’s health status. In those individuals with cognitive impairments the health
professional must score the MNA with the caregiver of the patient or based on her
own impressions. The original version of the MNA which has been used in this study
contained 18 weighted questions, divided into four nutritional areas including
anthropometric measurements which includes body mass index (BMI), mid upper
arm circumference (MAC), calf circumference (CC) and weight loss, it also includes
a global assessment (6 questions related to lifestyle, medication and physical and
mental status), a dietary assessment (six questions related to dietary intake and
eating problem and a subjective assessment); one question on self perception of
whether food intake is sufficient, and one on self experienced health status. The
responses can give a maximum of 30 points. The scoring system (ranging from 0 to
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30) categorizes subjects as normal (having adequate nutritional status), borderline
(at risk of malnutrition), or undernourished (protein-energy malnutrition) (101)
The MNA test was validated by three consecutive studies. The developmental
study (172) showed that the MNA test was 92% accurate when compared with a
clinical status evaluation done by two physicians expert in nutrition and 98%
accurate when compared with a comprehensive nutrition assessment that included
anthropometrics, food records, and biochemical indices. The second study (the
validation study) (173) was done to determine the discriminatory potential of the MNA
test versus the physician-performed clinical status assessment with and without the
addition of biochemical indices to the MNA test. There was no added benefit from
including biochemical measures into the MNA test because the MNA test accurately
assessed patients at an approximately 88% success rate with or without the
expensive biochemical indices. The classification potential of the MNA test was
evaluated by cross-classification of the patients using the discriminate analysis
equations and the clinical status assessment as a reference standard. Using the
MNA test, 78% of the patients were classified correctly. These results were
confirmed by the inverse analysis. According to the cross-validation results and by
using albumin as the independent variable, the following thresholds were selected: a
score of ≥24 indicates normal nutrition, <17 indicate malnutrition, and 17–23
indicates a risk for malnutrition.
A score of less than 17 points is regarded as representing malnutrition (MNA
3), 17 – 23.5 as at risk for malnutrition (MNA 2) and more than 24 points that the
elderly person is well nourished. (13) Normal MNA and a good condition of nutrition is
considered above 24 points, endanger risk of malnutrition appears in the range 17–
23.5 points and score under 17 verifies malnutrition. (174)In those with recent weight
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loss, or are frail, the MNA is most useful as part of a comprehensive geriatric
assessment. When the MNA is ≥ 24, nutritional statuses can be considered good. It
is important to provide some information to these patients about how to remain in
good health. They should be aware that if they experience weight loss, they should
inform their physician. The elderly should also be careful not to be too severe or
restrictive in their choice of diets, such as a cholesterol-restrictive diet.
When the MNA is > 17, most of these individuals have protein-calorie
undernutrition.(13, 172) They will also have weight loss and low serum albumin. It is
important at this time to conduct a comprehensive nutritional assessment with
biological, anthropometric, and dietary assessment measure to identify any
underlying diseases and to start re feeding under medical surveillance.
The κ statistic for the MNA (Mini nutritional assessment) total score has been
shown to be 0.51(95% CI 0.28 – 0.74) (175), demonstrating a significant inter observer
agreement. Not surprising, although still significant, the agreement is lower for the
intermediate class, i.e., at risk of malnutrition. It closely correlates with biochemical
(albumin, prealbumin, transferrin levels, and lymphocyte numbers) and
anthropometrical markers (measuring of subcuticular fat, arms circumference) that
was verified by a number of clinical studies on wide sets of geriatric patients (174,
176,177, 178) Levels of serum albumin, BMI and weight loss were highly correlated with
the MNA score. Figures 4 and 5 show the correlation between the MNA and the
usual nutritional indices used in clinical practice.
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Figure 4: Scatterplot of body mass index (BMI in kg cm2) according to
MNA(172). BMI, Pearson correlation coefficient: r 5 0.66 (P = 0.0001; n 5 151).
38
Figure 5: Scatterplots of serum albumin according to Mini Nutritional
Assessment (MNA) score (data from the Toulouse 1991) 172
Most importantly, by using the MNA it is possible to identify people at risk for
malnutrition who do not have weight loss or low serum albumin levels: for these
individuals MNA is between 17 and 23.5. However these individuals are more likely
to have a decrease in caloric intake that can be easily corrected by nutritional
intervention.
The New Mexico Aging Process Study (152) suggests that the decrease in
nutritional intake occurs before weight loss and a fall in serum albumin levels. The
severe weight loss and decrease in serum albumin currently used in clinical practice
to assess nutritional status often appear too late to be useful nutritional markers. The
MNA is able to assess nutritional status in the elderly, before severe changes in
weight or albumin levels occur (MNA score between 17 and 23.5).
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The MNA (Mini nutritional assessment) has also been found to be predictive
of mortality (179) and length of hospital stay and costs (180). In a study conducted on a
study population of 1319 patients, admitted in a tertiary hospital, which comprises of
24% of all the admissions during the study period, the MNA score averaged 19.9 ±
3.8 (SD), where there was a very strong relationship between mortality and MNA
scores. There was a threefold increase in death rate in the malnourished group
(MNA score <17) compared with the well nourished group (MNA ≥ 24). (181) The
median length of hospital stay was also closely related to the MNA, and increased
from 30.5 days in those with a score ≥ 24, to 42.0 days in those with a score < 17.
Mid arm and calf circumference measurements were associated with an increased
risk of in-hospital death, while neuropsychological problems and the ability to live
independently were associated with a higher rate of nursing home transfer, and were
related to a longer length of stay. (181)
Many other studies have used, or are currently using, the MNA in different
outpatient settings such as dialysis (182) and surgery (176) clinics. The MNA (Mini
nutritional assessment) tool has been used in elderly people receiving primary health
care (183) and those in home nursing care (184). MNA has been shown to be a very
useful tool in detecting residents who need preventive nutritional measures. (185)
Nutritional assessment in the elderly has commanded more attention since
the realization that poor nutritional status is common in the elderly and that it is a
powerful predictor of poor outcomes in this population. The MNA has been designed
to assess nutritional status in frail elderly individuals. By frail, which mean those
individuals with some functional impairments, such as mobility, hearing or cognitive
disorders, those who live alone, in nursing homes, or who are more than 85 years
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old, but living in the community. The MNA also appears to be very useful in
hospitalized elderly persons or in those who require surgery. The MNA is mostly
useful as part of a comprehensive geriatric assessment that includes cognitive,
social, autonomy, and mobility assessment.
Anthropometric measurements
Anthropometric measurements are indirect techniques for assessing body
composition. Anthropometric measures are non-invasive techniques that provide
information or estimation of body composition, fat, and muscle stores. These
measurements include weight, height, circumference, and skinfold thickness.
Anthropometric measurements can be used to monitor interventions, detect
advanced malnutrition, and predict outcomes. Poor nutritional status, as measured
by arm muscle area or BMI, has been associated with decreased survival in hospital
population. (186, 187, 188) In a large study from New Zealand, (189) community-dwelling
patients were followed for more than 4 y; there was no increased risk of death in
subjects above the 90th percentile for age and sex in any of the anthropometric
measurements. In another group of patients Milne (190) found that men who survived
5 years had greater initial mean weight and skinfold thickness than those who died.
Because aging results in changes in tissue compressibility and elasticity, distribution
of body fat, height, and weight, it is important to use reference anthropometric data
from individuals of the same age group.
Weight
Body weight declines gradually with age in both sexes. (191, 192) Studies have
demonstrated that body weight peaks between ages 55 and 65 years in women and
between ages 34 and 54 years in men only to decrease thereafter (193) Men are
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estimated to lose up to 6.6 kg between ages 70 and 81 y as opposed to 5.7 kg in
women over the same period. Loss of weight happens at the expense of body water
and lean body mass, whereas fat loss is usually insignificant. This loss is
accompanied by a decrease in the basal metabolic rate. The decline in lean body
mass, basal metabolic rate, in addition to decreased physical activity lead to a
decrease in energy requirements and thus food intake. (194, 195)
Unintentional weight loss is frequent in the elderly, especially in residents of
long-term care facilities. 70% of nursing home residents lose more than 10 lbs. (22
kg) during their stay, as shown by Silver et al. (196) Weight loss in the elderly
correlates with morbidity and mortality. Lew and Garfinkel (197) demonstrated
increased mortality ratios for those who had less than 80% of average body weight
at all ages including the ninth decade. Burr et al. found that surviving subjects older
than age 70 y tended to be heavier than those who died, suggesting that an above-
average weight is a favourable prognostic factor in old age. (192) In nursing-home
patients, weight loss of more than 5 kg in 2 years correlated with increased mortality.
In older individuals, more than 10% loss of body weight over the 6 mo before surgery
correlated with increased surgical mortality. (198)
Weight loss and decreased body weight also correlated with increased
morbidity. (199, 200) In both hospitals and long-term facilities, weight loss contributed to
the development of pressure ulcers (199, 200, 201, 202) Malnutrition has been linked to an
increased incidence of infection in hospitalized patients older than age 65 y with
weight - height ratio less than the 90th percentile. (203) Protein-calorie malnutrition as
shown by weight loss .10% and decrease in albumin and total lymphocyte count was
linked to impaired immunity and increased septic complications. (204, 205)
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Weight loss can be due to loss of body fat and/or loss of lean body mass. Weight
loss starts at the expense of body fat before it affects lean body mass. Older
individuals in general tend to be underweight and thus do not have body fat to spare.
They are less tolerant to weight loss (160) Excessive loss of lean body mass may lead
to skeletal and cardiac muscle wasting and loss of visceral proteins. (206)
Economically, weight loss has been linked to longer hospital stay and increased
medical expenses by about 40%.(207) Campillo et al.reported that malnourished
elderly inpatients had higher resting energy expenditures calculated for lean body
mass than normal weight patients did. Therefore, calorie combined with protein
supplementation is all the more important because nutritional supplementation has
been shown to improve outcome and reduce length of hospital stay. (208)
If done accurately, weight (especially paired with height) provides invaluable
information about the nutritional status regardless of the method. In a recent study
from Michigan, weight records and BMI of nursing-home residents were obtained
from the minimum data set. They were shown to closely correlate with more
sophisticated anthropometric and bioelectric measurements in estimating nutritional
status. (209)
Obtaining an accurate height in the older population can be difficult because
of the inability to stand erect. Chronic illnesses such as osteoporosis, spinal
deformity, arthritis, and a few other neurologic conditions can affect stature. Thus,
alternative measures to estimate height have been used such as recumbent length,
segmented height, and other measures.
It has been generally accepted that a person loses approximately 1 cm for
each decade after age 20 years mainly due to narrowing of intervertebral disk
spaces. Many have argued that rates are estimated from trends or the slopes of
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regressions on age by using cross-sectional data and may be confounded by the
secular trends toward increased stature. (210, 211, 212) Chumlea et al. (213) showed that
a group of healthy white elderly men and women aged 60 to 80 years lost about 0.5
cm every year. If more than the acceptable decrease is noted in the recorded height
or when compared with the historic height, interventions preventing additional losses
should be instituted.
The body mass index
BMI is a basic tool that has been used to evaluate the nutritional state and it
has been the most commonly used mass-height indicators. The BMI is a simple but
objective anthropometric indicator of the nutritional status of the adult population
founded by the National Research Council’s Committee on Diet and Health (214) and
seems to be closely related to their food consumption levels. It is relatively
inexpensive, easy to collect and to analyze. Collection of data on weight and height
from which BMI is easily derived can readily be incorporated into regional and
national surveys that are presently being conducted. It could be used for the purpose
of nutritional surveillance or for the purposes of monitoring since this allows for
interregional or inter-country comparisons as well as longitudinal comparisons within
the same region or country. BMI is calculated by dividing body weight (kg) by height
(m2):
BMI = Weight (kg) ÷ Height (m2)
Normograms are available for an easier determination of BMI. Whereas
Garrow and Webster (215) used <20 kg as the cut off for underweight, the NSI has
established the normal BMI to be between 22 and 27 kg. (216) Shetty and James (217)
further defined degrees of chronic energy deficiency by using BMI <18.4 as mild and
BMI <16.0 as severe. The BMI is sensitive to socio-economic status and to seasonal
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fluctuations in food consumption relative to the level of physical activity and is a
reasonably sensitive index of function and physical performance and may be useful if
development projects depend on the physical activity of the community. The
deleterious consequences of a low BMI status in adults have been recognized; and
there is considerable need to evaluate immune function, proneness to illness,
morbidity and mortality in low BMI adults. There is also scope for evaluation of
intervention strategies in a community using the BMI as the parameter of choice to
identify individuals at risk. Further epidemiological research on anthropometric data
and individual food consumption measurements are still necessary, especially in
different socioeconomic contexts. The percentage of false positives and false
negatives needs to be assessed. However, there is reason to believe the BMI is a
simple, responsive and useful index of nutritional status of the adult in a community
and may indeed be the method of choice to assess the numbers of people who are
undernourished world-wide
Body mass index can serve as an indicator of over-nourishment as well as
under-nourishment. (218) Both extremes of BMI confer increased risk of mortality in
older persons. (141, 160, 219, 220, 221, 222, 223, 224) Majority of studies observe a U- or J-
shaped relation between BMI and the risk of mortality within a defined period of time.
(225, 226, 227, 228, 229) In other words, subjects with the highest and lowest relative
weights die earlier than subjects with more intermediate levels of relative weight.
Andres et al. showed that as age increased from 60 to 69 years, the lowest
mortality occurred at progressively increasing body weight. Similar data were
obtained for persons in their 70s and 80s, suggesting that higher mortality occurs
with low body weights (221, 222) These conclusions were challenged by Harris et al.
who Interestingly, via the Framingham heart study showed that loss of 10% of BMI
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between ages 55 and 65 years was correlated with increased risk of mortality in non
smokers and suggested that the increased mortality in thin older persons may reflect
a subtle illness or effect from smoking. (141) Porter et al. showed increased mortality
for those with low BMI of all ages, but a very low BMI was more lethal in older
people. (160)
The aging process causes a decrease in lean body mass and an increase in
body fat (which occurs in middle age) along with shortened stature. The loss of
height due to compression of the intravertebral disks, osteoporosis, and other
pathologies may lead to a pseudoincrease in BMI. Ideally, a “true” BMI should be
calculated by using the original premorbid height reflecting the true length of the
body frame. This is almost impossible to apply in the elderly population for obvious
reasons.
Since the early 1920s, several researchers have attempted to find equations
to calculate body fat with simple measurements. After several unsuccessful
formulas, scientists in the United States, Czechoslovakia, and the United Kingdom
produced predictive equations based on measurements of body circumferences and
skinfold thickness. (230, 231, 232)
At present, the measurement of mid-arm circumference (MAC; measured by a
flexible tape) and triceps skinfold (TSF; measured by a caliper) is thought to provide
a crude assessment of fat stores and muscle mass. (233) MAC and TSF have been
reported to correlate highly with total and percentage of body fat in older adults (234,
235) Standard techniques for anthropometric measurements have been established.
There is general agreement that no statistical difference exists between
measurements taken from ei ther side of the body. It is recommended, however, that
measurements be made while the patient is in the erect position. If the patient is
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unable to assume an upright position, values obtained in the supine position are
acceptable. (236, 237) MAC and TSF are used to calculate the mid-arm muscle
circumference (MAMC) and the mid-arm muscle area (MAMA), which serve as more
sensitive indicators of somatic protein reserve. MAMA has the advantage of being a
two-dimensional measurement, as opposed to MAMC, which is a one-dimensional
measurement. This makes MAMA more sensitive to changes in the size of MAM
secondary to weight changes.
Mid arm and calf circumference measurements were associated with an
increased risk of in-hospital death, higher rate of nursing home transfer, and were
related to a longer length of stay. (181)
Triceps skinfold measurement is a measure of subcutaneous fat. However, in
the older population, it may be less accurate because of the physical changes with
age. These changes include apparent redistribution of fat from subcutaneous to
deep adipose tissues, decreased elasticity of skin, alterations in skin thickness, and
atrophy of subcutaneous adipocytes contributing to increased tissue compression.
These changes limit reliability and accuracy of the TSF. Also, major difficulty has
been noticed in accurately locating anatomic landmarks for measurements, even
when attempted by experienced clinicians. (238)
Serum albumin
Serum protein levels are important markers of the body protein pool.
Measurable proteins include albumin, transferrin, transhyterin (prealbumin), retinol-
binding protein (RBP), fibronectin, C-reactive protein, interleukines, and others.
Proteins with a long half-life are most useful in evaluating chronic nutritional changes
in the outpatient setting. Proteins with a short half-life are most useful in the acute or
subacute settings.
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Albumin is a negative acute phase protein that decreases with ongoing
inflammation (239), and many of the reported associations with albumin may reflect
this. Albumin concentration and clinical assessments of nutritional status may reflect
different clinical processes. (240) Albumin has relatively long half-life 20–21 days. It
functions both to maintain plasma osmotic pressure and to transport substances in
plasma. Serum levels of albumin reflect the net result of hepatic synthesis (12–15
g/d), plasma distribution, and protein loss. Over 60% of albumin is present in the
extravascular pool and can be mobilized to the intravascular space in periods of
stress due to surgery or infection. The functional catabolic rate of albumin is
proportional to the size of the extravascular pool, which allows the concentration in
the serum to remain relatively constant. The values giving evidence for significant
malnutrition and predicting increased mortality in seniors are under 3.5 g/l (132, 241).
The state of hydration, transit among intravascular and extravascular space, liver
and kidney disease could influence albumin concentration. It is also a negative
protein of acute phase and it is suitable to relate its values to CRP levels. (242)
Serum albumin levels have long been considered a major measure of
malnutrition and the defining value for determining the diagnosis of kwashiorkor. Low
albumin concentrations are commonly observed in older persons and are associated
with worse health outcomes and mortality. (243, 244, 245) Determining the level of
albumin had been considered to be a golden standard in the evaluation of nutritional
condition. It remains to be a suitable marker for screening and monitoring of
malnutrition (246), its indicative value is increased in combination with prealbumin,
transferrin or cholinesterase.
Decrease of albumin serum level correlates with total prognosis of patients, it
is an independent indicator of severity of clinical state. (247)Several studies in patient
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groups or population samples have shown a relation between low albumin
concentration and poor functional status in older persons (248, 249) Even among
nondisabled older persons, lower albumin concentrations have been shown to be
independently associated with poorer performance as assessed by objective
physical performance tests (250) Low albumin concentration is also predictive of a
greater decline in functional status (251) and associated with increased mortality and
morbidity rates in both hospitalized patient and samples of community dwelling
elderly persons.(252, 253) For every 2.5 g/L decrease in serum albumin concentration,
there is a 24% to 56% increase in the likelihood of dying.(254, 255)
With aging there is possibly a small decline in serum albumin levels (0.8 g/L
per decade in persons older than 60 years), but factors other than age per se have
never been completely excluded in these studies.  Centenarians appear to have
significantly lower serum albumin levels than do younger persons. (256, 257)
Serum albumin levels often decline rapidly after hospital admission. (258) The
rate of fall is too rapid to allow for a nutritional explanation. Two reasons appear to
explain this fall: postural changes and cytokines. Altering posture from the upright to
the recumbent position produces a decline in serum albumin of 5 g/L. (258, 259, 260)
Cytokines such as tumor necrosis factor-a, interleukin-2 (IL-2), and IL-6 inhibit
albumin production by inhibiting albumin gene expression and cause a vascular
endothelial leak,31 resulting in an increase plasma clearance rate of albumin. (261, 262,
263)
Chronic alteration in serum albumin can occur with diseases affecting hepatic
production of albumin (liver disease and congestive heart failure) or the rate of
albumin loss (nephrotic syndrome and protein-losing enteropathies). Thus, although
serum albumin levels remained the gold standard for the diagnosis of protein energy
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malnutrition, they are a somewhat tarnished standard. Serum albumin in older
individuals continues to be useful because of its excellent prognostic ability as a
marker of mortality and other poor outcomes such as hip fracture.
Malnutrition is an important predictor of morbidity and mortality in the elderly
but is often overlooked. Malnutrition can worsen existing medical problems and
cause a decline in functional status. Under-nourished older people are not only at
risk of increased mortality. They are also at risk of multiple complications, which can
significantly impact on their overall quality of life.
Little is known about the older patients’ mortality and morbidity risks with
acute medical illness associated with malnutrition in India. Frequently, sick and
possibly malnourished patients are transferred directly for hospitalization with acute
medical illness. When undernourished patients are transferred with acute medical
illness, complications may result. This study was undertaken to assess the nutrition
in acutely ill elderly patients at the time of admission to a tertiary hospital in South
and to establish the relationship, if any, between nutritional status and clinical
outcome, and also establish if, there is relationship between malnutrition and acute
medical illness in the elderly.
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METHODOLOGY
Setting
The study was conducted among the elderly inpatients in the medical wards of
Department of Medicine of the Christian Medical College (CMC), Vellore, South
India, which is a 2200 bedded tertiary care teaching hospital.
Duration of Study
January 2008 to August 2008.
Inclusion Criteria
1. Inclusion criteria for a case was, elderly patients of age of 60 years or more
admitted with acute medical illness of duration less than 7 days.
2. Inclusion criteria for a control were, ambulant healthy men or women, age 60
years or above with no acute medical illnesses, usually relatives of in-patients
and out-patients.
Exclusion Criteria
1. Exclusion criteria for cases were:
a. Moribund patients.
b. Those who were unwilling to be interviewed or could not be
interviewed.
c. Confused or unresponsive patients, from whom the required
information could not be obtained from family members or the
caregivers.
d. Those patients in whom weight could not be obtained.
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2. For controls those who have been admitted or treated for acute medical
illness over the last 6 week were excluded.
Study Design
The study was a case control prospective study where elderly patients of age of 60
years or above admitted with acute medical illness of duration less than 7 days, were
compared with controls.
Sample size
From a previous Indian publication it was known that the prevalence of malnutrition
among the community dwelling elderly is 7.1% (23). Assuming a prevalence of 35% of
malnutrition among acutely ill elderly patients with a significance level of 5% and
80% power to detect this difference, the sample size was determined to be 39 elderly
subjects in each group.
Study Protocol
The following specific data was collected through a proforma (Annexure A) at the
time of enrollment into the study
1. Demography- Age, Sex, Name, Hospital number.
2. Anthropometry- Weight, height, Body mass index, mid arm
circumference.
3. Details of admission: Duration of illness, Date of admission
and discharge, Diagnosis, co-morbidities, Medications,
Discharge status.
4. Mini Nutritional Assessment.
5. Serum albumin level.
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At admission the medical records of the patients was scrutinized to obtain diagnosis
at admission, drug history, and to corroborate information provided by patients during
the interview. Different type of medications and number of medications administered
were recorded. Patients' knowledge of their medication regimen was determined by
asking them to recite their regimen and comparing this response with information in
their medical records. Whenever possible, family members were consulted for further
corroboration. For confused or unresponsive patients, the required information was
obtained from family members or the caregivers.
Anthropometric parameters obtained and assessed at admission or within 24 hours
of admission included:
a. Weight of the patient, measured using a common weighing scale used
in the hospital in kilograms.
b. Heights measured as heel shin height in centimeters.
c. Mid-arm circumference was measured in centimeters at the mid-point
between acromion and olecranon on the non dominant arm over the
triceps with with arms hanging down and away from trunk and the
forearm supinated.
d. For calf circumference with patient sitting on the end of the examining
table, allow the legs to hang freely and then tape was applied
horizontally around the maximum girth of calf.
e. BMI was also assessed at admission using the formula ;
BMI (kg/m2 = [Weight (kg)] [height (m2)]
Mini Nutritional Assessment (MNA®) scoring system was used to assess nutrition
during the time of the interview at admission. The screening score was performed for
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all patients, and when the score for a particular individual was 12 points or more, of a
possible score of 14 points, the particular individual was considered as normal as per
the validated questionnaire, the MNA®. Whereas, those individuals who scored less
than 12 points were considered as possibly malnourished, and were assessed for
malnutrition by completing the second part of the MNA® questionnaire, the MNA®
Assessment. After the MNA® Assessment was completed, the individuals were
classified as at risk of malnutrition if the score (Malnutrition Indicator Score) was in
the range 17 to 23.5 points out of a possible 30 points. And those who scored less
than 17 points on possible 30 points were classified as malnourished.
Serum albumin was obtained for all the cases and among the controls; it was
not done for those were unwilling to provide a blood sample. Patients were followed
up daily till they were discharged or died and medical and discharge records were
also reviewed. Discharge status was recorded as per the discharge status as
assessed by the treating physicians.
Definitions:
1.  Body mass Index- defined as (264) a) Malnourished if BMI was less than 20
kg/m2.
b) Normal if BMI was between 20 and 25 kg/m2.
c) Overweight if BMI was between 25 and 30 kg/m2.
d) Obese if BMI was more than 30 kg/m2.
2. Mini Nutritional Assessment (MNA®) score (173):
a. The screening score
≥ 12 points: Not malnourished.
< 12 points: Possibility of malnourishment exists.
b. Malnutrition Indicator Score
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<17 points: Malnourished
17 to 23.5 points: At risk for malnutrition.
> 23.5 points: Normal nutritional status.
3. Serum albumin: (131, 240, 269)
a. < 3.5 mg%: Malnutrition.
b. ≥ 3.5 mg%: normal nutritional status.
4. Mid arm circumference: (181)
a. < 12 cm: malnutrition.
b. ≥ 12 cm: normal nutritional status.
Statistical analysis
Continuous variables are presented using mean ± standard deviation and categorical
variables are presented using frequencies and %ages. Continuous variables were
compared using Student’s t test. Association between categorical variables was
assessed using Chi-square test with Yates continuity correction. All statistical
analyses were performed using SPSS 16.0 for windows. A p-value < 0.05 was
considered to be statistically significant.
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Results
The results of this study are based on, as mentioned in the methodology,
evaluation and assessments of 50 elderly in patients, with age more than 60 years or
above and 50 controls recruited prospectively over a period of eight months.
Part 1: Nutritional and non-nutritional risk factors for acute medical illness
among elderly patients - Case-control analysis.
Age:
There were more controls in the age group range 60 to 69 years compared to
cases (80% and 60% respectively (p 0.05). Among the cases, 34% were in the age
group range 70 to 79 years. There were only 6% in the age group range of more
than 80 years. (Refer to table 2 and Figure 6)
Among the controls, 15.7% of the controls were in the age group range 60 to
69 years. There was only one patient in the age group range of more than 80 years.
The mean age among the cases was 69.04 years (Standard deviation 6.8),
and the mean age among the controls was 65.5 years (Standard deviation 5.4).
Age Group Total
Case Control
Male Female Male Female
60-69 years 16 (53.3%) 14 (70%) 16 (76.2%) 25 (86.3%) 71
70-79 years 11 (36.7%) 6 (30%) 5 (23.8%) 3 (10.3%) 25
≥80 years 3 (10.0%) 0 0 1 (3.4%) 4
Total 40 (80%) 20 (40%) 21 (42%) 29 (68%) 100
Table 2: Comparison of cases and controls by age.
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Figure 6: Comparison of cases and controls by age.
Weight and height:
Among the cases, the mean weight was 59.79 kilograms (standard deviation
11.610) as compared to the controls group, who had a mean weight of 60.5
kilograms (standard deviation 12.4).
Among the cases, the mean height was 159.7 centimetres (standard deviation
5.4), which was statistically significantly higher (p value = 0.0001) as compared to
the controls group, who had a mean height of 154.7 centimetres (standard deviation
6.8).
Body mass index (BMI):
Among the cases, 20% compared to 10% among controls in the BMI group
range of less than 20 kg\m2.  46% of the cases and 50% of the controls were in the
BMI group range of 20 to 25 kg\m2. 6 % among cases and 12% of the controls were
obese.
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The mean BMI among the cases was 23.5 kg\m2 with standard deviation of
4.7. The mean BMI among the controls was 25.1 kg\m2 with standard deviation of
6.1. (Refer to table 3 and Figure 7)
BMI (kg\m2) Group
Case Control Total
<20 10 (20%) 5 (10%) 15 (15%)
20-25 23 (46%) 25 (50%) 48 (48%)
25-30 14 (28%) 14 (28%) 28 (28%)
>30 3 (6%) 6 (12%) 9 (9%)
Table 3: Comparison of cases and controls by BMI.
Figure 7: Comparison of cases and controls by BMI.
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Co morbidities:
Among the cases, there were only 16% without any co morbidities. 58% of the
cases were patients with hypertension. 68% of the cases were diabetics. 12 % were
diagnosed cases of obstructive airway disease and 8% had ischaemic heart disease.
Among the controls, there were 66% without any co morbidities. 12% of the
controls were patients with hypertension. 14% were diabetic. 10% were diagnosed
cases of obstructive airway disease and 4% had ischaemic heart disease. The
average number of co-morbidities among the cases was 2.02, while it was only 0.6
among the controls. There was a significant difference in the proportion of co
morbidities between the cases and controls (p < 0.001). (Refer to table 4)
Co morbidities Group TOTAL
Case Control
No co-morbidities 8 (16%) 33 (66%) 41
Hypertension 29 (58%) 6 (12%) 35
Diabetes 34 (68%) 7 (14%) 41
Obstructive airway
disease
22 (22%) 5 (10%) 27
IHD 6 (12%) 3 (6%) 9
Old CVA 4 (8%) 2 (4%) 6
Arthritis 6 (12%) 5 (10%) 11
TOTAL 109 61 170
Table 4: Comparison of cases and controls by co morbidities (% totals more
than 100% as a patient may have several co-morbidities)
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Mini Nutritional Assessment - Screening score:
Evaluation of the screening score which indicates if the particular individual
being screened is possibly malnourished or not, revealed that there was a
significantly lower score among the cases as compared to the controls (p < 0.001).
The mean score among the cases was 11 (standard deviation 3.024), while the
mean score among the controls was 13.2 (standard deviation 1.1). The mean score
among the cases was 11 (standard deviation 2.5). The cases were also 7.5 times
more likely (95% CI = 1.5-52.3) to be at risk for malnutrition (Mini Nutritional
Assessment - Screening score of less than 12) as compared to the controls.
Among the cases, 38% had scores of less than 12, while 12% among the
controls had scores of less than 12 points. 62% among the cases had scores of l2
points or more, as compared to 88% among the controls. (Refer to table 5, Figure 8)
Table 5: Comparison of cases and controls by Mini Nutritional Assessment - Screening
score.
Mini Nutritional
Assessment -
Screening score
Group P-value
Case Control Total
< 0.001<12 19 (38%) 6 (12%) 25 (25%)
≥12 31 62% 44 (88%) 75(75%)
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Figure 8: Comparison of cases and controls by Mini Nutritional Assessment -
Screening score.
Mini Nutritional Assessment - Malnutrition Indicator Score:
Evaluation of the Malnutrition Indicator Score, performed among those with
possible malnutrition as per Mini Nutritional Assessment (MNA®), revealed that the
elderly patients with acute medical illnesses were significantly malnourished as
compared to the controls (p 0.005). The mean score among the cases was 15.7
(standard deviation 3.03), while the mean score among the controls was 20.6
(standard deviation 4.6). The mean score across both the cases and controls was
116.8 (standard deviation 3.9). Cases were 4.5 times more likely (95% CI = 1.6-12.5)
to have be malnourished (mini nutritional assessment - malnutrition indicator score of
less than 17) as compared to the controls.
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Among the elderly with acute medical illness, 24% were malnourished while
only 2% were malnourished in the control group. Among the cases, 14% were at risk
for malnutrition, while there were 8% of controls were at risk for malnutrition.
Among the cases, all patients (i.e. 19 patients) who had Mini Nutritional
Assessment - Screening score less than 12 points, there were no patient with normal
nutritional status. (Refer to table 6 and Figure 9)
Table 6: Comparison of of cases and controls by by Malnutrition Indicator
Score.
Malnutrition Indicator
Score
Group P-value
Case Control
0.005
<17 Points
(Malnourished)
12 (24%) 2 (4%)
17-23.5 points (At risk
for malnutrition)
7 (14%) 2 (4%)
≥23.5 points (Normal
nutritional status)
0 2 (4%)
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Figure 9: Comparison of of cases and controls by Malnutrition Indicator Score.
Mid arm circumference (MAC):
There were 82% among cases with acute medical illnesses and 96% among
controls with mid arm circumference of more than 21 centimetres. This difference
was statistically significant (p 0.025). The cases were also 5.3 times more likely
(95% CI = 1.1-25.8) to have mid arm circumference of less than 12 as compared to
the controls. The mean MAC across both the cases and controls was 24.5 cm
(Standard deviation 3.5). The cases had a mean mid arm circumference of 23.1
centimetres (Standard deviation 2.6), and the controls had a mean mid arm
circumference of 25.8 centimetres (Standard deviation 3.8). (Refer to table 7 and
Figure 10)
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Table 7: Comparison of cases and controls by mid arm circumference.
Mid arm
circumference
Group P-value
Case Control Total
0.025
<21 cm 9 2 11
18% 4% 11%
≥21 cm 41 48 89
82% 96% 89%
Figure 10: Comparison of cases and controls by mid arm circumference.
Serum Albumin:
Among the cases there were 58% with serum albumin level of less than 3.5
mg% as compared to only 2.1% of the controls. Two of the controls were unwilling to
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give blood for testing serum albumin level. The mean serum albumin level across
both the cases and controls was 3.8 mg%. The cases had a mean serum albumin
level of 3.3 mg% (standard deviation 0.7), and the controls had a mean serum
albumin level of 4.2 mg% (standard deviation 0.3). The cases had significantly lower
serum albumin level as compared to the controls (p < 0.001). The cases were also
65 times more likely (95% CI = 8.3-508.6) to have low serum albumin of less than
3.5 mg% as compared to the controls. (Refer to table 8 and Figure 11)
Table 8: Comparison of cases and controls by serum albumin.
Serum albumin Group Total
Case Control
<3.5 mg% 29 (58%) 1 (2.1%) 30 (30.6%)
>3.5 mg% 21 (42%) 47 (97.9%) 68 (69.4%)
Group p-value
Case Control
Mean serum
albumin
3.3 ± 0.7 mg% 4.2 ± 0.3 mg% < 0.001
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Figure 11: Comparison of elderly patients with and without medical illness by
serum albumin.
Type of medication and number of drugs taken:
The elderly patients with acute medical illness were on significantly more
number of medications in terms of different type of medication and total number of
drugs taken as compared to the healthy controls.
60% of the controls were not on medications, while all cases were on
medications. Antidiabetics and antimicrobials were the commonest drugs taken by
the cases. Both the drugs were taken alone or in combination with other drugs by 34
patients each (68%). Antihypertensive drugs were taken by 58% (29 patients) of the
elderly patients with acute medical illnesses. (Refer to table 9)
The mean numbers of drugs taken were: 4.7 (standard deviation 1.6) by
cases and 1.02 (standard deviation 1.7) by controls. The difference was statistically
significant (p < 0.001).
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Table 9: Comparison of cases and controls by medication. (% totals more than
100% as a patient was on several different medications)
Medications Group Total P- value
Case Control
Not on medication 0 30 (60%) 30
< 0.001
Antimicrobials 34 (68%) 0 34
Antidiabetic 34 (64%) 7 (14%) 41
Antihypertensive 29 (58%) 6 (12%) 35
Anti-platelets 20 (40%) 8 (16%) 28
Bronchodilators 12 (24%) 5 (10%) 17
Antipyretics/painkiller 34 (68%) 7 (14%) 41
Nutritional
supplements
8 (16%) 5 (10%) 13
Total 171 68 239
Part 2: DESCRIPTIVE ANALYSIS OF GERIATRIC PATIENTS WITH ACUTE
MEDICAL ILLNESS.
Diagnosis at admission
Infection was the commonest diagnosis at admission among the cases. 34%
of the cases were admitted with a primary diagnosis of infection. Cardiovascular
illnesses were the next commonest diagnosis on admission. (Refer to figure 12)
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Figure 12: Distribution of disease among cases.
Duration of illness
20% of the cases were admitted with duration of illness of 7 days, 18% with1
day, and another 18% were admitted with duration of illness of 5 day. The mean
duration of illness was 4.08 days (standard deviation 2.1).
Discharge status
Out of the 50 patients, 60% were cured, 15 patients improved, 2 were
discharged in the same condition (discharged against medical advice), and 3
patients died. (Refer to figure 13)
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Figure 13: Distribution of medications taken among cases.
Outcome in terms of discharge status of admitted cases by age, gender, height
and weight.
Age, gender, height and weight were found to have no relation to outcome as
measured by discharge status among the acutely ill elderly patients. (Refer to table
10)
Table 10: Outcome in terms of discharge status of cases by age, gender, height and
weight.
Cured Improved Same Died P-value
Age (years) 69.4 ± 6.9 67.5 ± 6.9 68.5 ± 9. 2 73.3 ± 4 0.565
Males
(n=30)
53.3% 33.3% 6.7% 6.7%
Females 70% 25% 0 5%
15% 4% 6%
60%
Cured
Improved
Same
Died
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(n=20)
Height (cm) 158.7 ± 5.3 160.7 ± 5.6 165.5 ± 2.1 161±4.4 0.273
Weight (cm) 60.6 ± 13 58.5 ± 10.1 53.5 ± 2.1 61.7 ± 8.1 0.812
Outcome in terms of discharge status among geriatric patients with acute
medical illness by number of medications taken.
Number of medications taken by the patients did not influence the outcome as
measured as discharge status. All the 3 patients who died were on anti
hypertensives and antimicrobials, while 2 of the patients who died were on anti
diabetic medication. All patients who died and had no improvement at discharge,
were on 6 or more drugs. (Refer to table 11)
Table 11: Outcome in terms of discharge status among cases by number of drugs
taken.
No. Of
medications
taken
Discharge status
Cured Improved Same Died Total
Two drugs 3 1 0 0 4
10% 6.7% 8%
Three drugs 5 3 0 0 8
16.7% 20% 16%
Four drugs 8 3 0 0 11
26.7% 20% 22%
> Five drugs 6 5 2 3 16
20% 33.3% 100% 100% 32%
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Outcome in terms of discharge status among geriatric patients with acute
medical illness by Mini Nutritional Assessment - Screening score:
Evaluation of the screening score, which indicates if the particular individual
being screened is possibly malnourished or not, revealed that there was a
significantly better outcome in terms of discharge status among those who scored
more points as compared to those who scored less. There were 80% with scores of
12 points or above who were cured, while only 20% with scores of less than 12
points were cured. (Refer to Table 12 and figure 14).
The mean screening score across for those who were cured was 12.1 points
(Standard deviation 2.2), 9.9 points (Standard deviation 2.6) for those who improved,
9.9 points (Standard deviation 2.6) for those who remains same, and 9 points
(Standard deviation 5.6) for those who died. This difference was statistically
significant (p 0.002).
Table 12: Outcome in terms of discharge status among the cases by Mini
Nutritional Assessment - Screening score.
Cured Improved Same Died P-value
MNA -
Screening
score
12.1 ± 2.2 9.9 ± 2.7 9.9 ± 2.6 9 ± 5.6 0.002
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Figure 14: Distribution of outcome in terms of discharge status among cases
by Mini nutritional assessment – scoring status.
Outcome in terms of discharge status among geriatric patients with acute
medical illness by Mini Nutritional Assessment - Malnutrition Indicator Score:
Among those who scored less than 12 points in the MNA screening, none
scored >23.5 points. Comparison of the < 17 points group and 17-23.5 points group
as a factor for outcome in terms of discharge status among geriatrics patients with
acute medical illness, revealed there it did not contribute to change in the outcome,
measured as status at discharge. (Refer to table 13)
0%
20%
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80%
100%
<12
20%
60%
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>12
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40%
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30%
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Table 13: Distribution of outcome in terms of discharge status among geriatric
patients with acutely medical illness by Malnutrition indicator score.
Malnutrition
Indicator Score
Discharge status
Cured Improved Same Died Total
< 17 points
(Malnourished)
3 7 1 1 12
50% 77.8% 50% 50% 63.2%
17 – 23.5 points
(At risk for
malnutrition)
3 2 1 1 7
16.7% 20% 50% 50% 16%
>23.5 points
Normal nutritional
status
0 0 0 0 0
Outcome in terms of discharge status among geriatric patients with acute
medical illness by serum albumin, weight and mid arm circumference:
Serum albumin, weight and mid arm circumference did not contribute to
change in the outcome measured as discharge status among geriatric patients
admitted with acute medical illness. (Refer to table 14)
Cured Improved Same Died P-value
Serum albumin
(mg%)
3.2 ± 0.7 3.5 ± 0.7 3.5 ± 0.3 3.3 ± 0.7 0. 382
Mid arm
circumference
(cm)
23.4 ± 1.6 22.7 ± 0.7 21.3 ± 0.2 23 ± 2.6 0.748
Weight (cm) 60.6 ± 13 58.5 ± 10.1 53.5 ± 2.1 61.6 ± 8.1 0.812
Table 14: Outcome in terms of discharge status among cases by serum
albumin
Duration of admission:
The minimum number of days of admission in this study was 3 days, and the
maximum duration of admission was 35 days. Mean duration of admission was 9.1
day (Standard deviation 6.4).
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Outcome in terms of length of hospital stay among geriatric patients with
acute medical illness by age, gender, body mass index (BMI), mid arm
circumference, serum albumin levels, Mini Nutritional Assessment – screening
score and Malnutrition Indicator Score:
Age, gender, body mass index (BMI), mid arm circumference, serum albumin,
Mini Nutritional Assessment - Screening score levels and Malnutrition Indicator
Score did not contribute to change in the outcome measured as duration admitted
among geriatric patients admitted with acute medical illness.
Variable Duration of
admission
(days)
p-value
Age (years) 60-69 years 9.5 ± 6.8 0.76
70 to 79 years 8.9 ± 6.2
80 years and
above
6.7 ± 3.2
Males 8.7 ± 5.2 0.546
Females 9.8 ± 7.9
BMI(kg\m2) less than 20 8.3 ± 3.9 0.872
20 to 30 9.2 ± 7
more than 30 10.3 ± 6.3
Mid arm
circumference
<21 cm 9.1 ± 3.8 0.996
>21 cm 9.1 ± 6.9
Serum
albumin
<3.5 mg% 9.14±4.749 0.982
>3.5 mg% 9.1±8.306
Mini Nutritional Assessment
Screening
score
<12 points 10.68±7.725 0.179
≥12 points 8.16±5.361
Malnutrition
Indicator
Score
<17 points 10.83±8.277 0.916
17 to 23.5
points
10.43±7.3
>23.5 points Nil
Table 15: Predictors of length of hospital stay.
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DISCUSSION:
During the last 15 years a considerable number of studies have examined the
nutritional situation of institutionalized elderly and reported prevalence figures for
malnutrition and nutritional problems. There  is  little  information  about  the
nutritional  state  of  residents  of elderly patients with acute medical illness in India.
Malnutrition, particularly protein-energy malnutrition, is likely to be a common
problem.
Since most institutionalized elderly in the acute care setting are more or less
disabled and generally living in an institution because of their need of help or care,
high prevalence rates of malnutrition could be expected as well in this group of
elderly. In our study, nutritional status of hospitalized elderly Indians was compared
with community dwelling elderly people. The prevalence of malnutrition among the
elderly patients admitted with acute medical illnesses in this study was 24%, which is
comparable to previous studies, done mostly in the west. Poor nutrition had been
shown to be associated with increased risk of hospitalization. (150)The prevalence of
this problem had not been well documented before in India, with the few studies
there are suggesting a prevalence of only 5 – 65% (13, 14). Silver  et  al, (196) in a study
among 130 elderly patients in an academic nursing home, two thirds of whom were
over the age of 65 years, estimated  that as  many 35%  to  65%  of  older  patients
hospitalized  for  acute  illness were  malnourished. Matthias et al (266), in a recent
German multicenter study, reported 56% of 306 geriatric patients in acute care
settings were moderately or severely malnourished according to nutrition assessed
by the subjective global assessment (SGA). The setting of this study being a tertiary
care center, it is possible that those who approach this kind of care could be less
malnourished as they are more likely to be more affluent than the general population
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if elderly. Patients in whom adequate information for performing the MNA was not
possible were excluded, and these patients may often be the more moribund and
sicker patients, and possibly missing out on a proportion of malnourished patient due
to this selection bias.
The prevalence of malnutrition among the community dwelling elderly in our
study was 2%, comparable to some western studies, (15, 16, 17, 18) but much lower than
previous Indian studies (23) where a study conducted in western India using the MNA
found the overall prevalence of frank malnutrition to be 7.1% in community dwelling
elderly.  Most of the elderly (50.3%) were at risk of malnutrition and less than half of
the elderly (42.6%) were fulfilling the criteria of normal nutritional status. Whereas,
our study found 94% of the community dwelling to be having a normal nutrition, and
4% in the category of, at risk for malnutrition. The reason why the prevalence is so
low in this study could reflect the fact that, the study being performed in a tertiary
care setting, it is possible that the sample reflected the more affluent proportion of
the population who can afford tertiary care, and thus better place in terms of
resources, and therefore less likely to be malnourished. As at present there is no
gold standard for evaluating nutritional status, (170) the variability of prevalence rates
in different studies at different times could possibly reflect the fact that different
criteria and methods can be used to define nutritional status.
Studies from a variety of clinical settings previously demonstrated a high
degree of correlation between the measured value of various markers of protein
calorie nutrition status and the risk of subsequent morbidity and mortality as
malnutrition in the elderly is often associated with functional impairment, disability
and impaired health.
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The Mini Nutritional Assessment system was found to be associated with acute
medical illness among the elderly. The elderly patients with acute medical illnesses
were 4.5 times more likely (95% CI = 1.6-12.5) to have be malnourished (mini
nutritional assessment - malnutrition indicator score of less than 17) as compared to
the controls. This finding correlates with other studies looking at MNA and
morbidities. (178, 180, 181) In a study conducted by Marie-Claire et al on a elderly
population of 1319 patients, admitted in a tertiary hospital, where there was increase
in hospital admission and a threefold death rate in the malnourished group (MNA
score <17) compared with the well nourished group (MNA ≥ 24). The median length
of hospital stay was also closely related to the MNA, and increased from 30.5 days in
those with a score ≥ 24, to 42.0 days in those with a score < 17. (181)
The elderly patients with acute medical illnesses were 65 times more likely
(95% CI = 8.3-508.6) to have low serum albumin of less than 3.5 mg% as compared
to the controls. This finding correlates with previous studies, which showed that
hypoalbuminemia correlates with total prognosis of patients; it is an independent
indicator of severity of clinical state (247), poor functional status in older persons (248,
249), independently associated with poorer performance as assessed by objective
physical performance tests (250), greater decline in functional status (251) and
associated with increased mortality and morbidity rates in both hospitalized patient
and samples of community dwelling elderly persons.(252, 253)
The elderly patients with acute medical illnesses were 5.3 times more likely
(95% CI = 1.1-25.8) to have mid arm circumference of less than 12 centimeters as
compared to the controls. This finding correlates with previous studies. In an elderly
population of 1319 patients, admitted in a tertiary hospital, mid arm circumference
less than 21 centimeters was associated with an increased risk of in-hospital death,
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higher rate of nursing home transfer, and were related to a longer length of stay. (181)
Low Mini Nutritional Assessment - Screening score of less than 12 points was
associated with poor outcome in terms of worse discharge status (p 0.002). In
previous studies, Mini nutritional assessment has been found to predict outcome
among elderly institutionalised patients in terms of mortality, length of hospital stay,
and cost (179, 180) in other studies as well. The Malnutrition Indicator Score was not
found to influence outcome probably because the sample size was very small (19
cases, 8 controls).
Polypharmacy has been known to be associated with increased
hospitalization and mortality in the elderly (105) and it may lead to clinically detrimental
outcomes and needless ﬁnancial burden on elderly patients and the health care
system. In our study, we also found polypharmacy in terms of usage of more total
number of drugs and different drug were risk factor for acute medical illnesses
among the elderly patients.
In our study, even though the mean Body mass index was lower in the cases
(Cases - 23.45 ± 4.75 kg\m2. Controls - 25.1 ± 6.1 kg\m2) the difference was not
found to be a statistically significant. Both extremes of BMI confer increased risk of
mortality in older persons. (141, 160, 222, 223, 224) In the Epidemiologic Follow-up Study of
the first National Health and Nutrition Examination Survey (NHEFS) (n = 14,407), a
cohort study based on an representative sample of the U.S. population, it was found
that increased risk of mortality was associated with lowest 15% of the elderly
population and also the highest 15% of the elderly population. Mid arm
circumference and serum albumin were also not found to influence outcome. The
reason behind this most likely is because our patients are better nourished as they
can afford tertiary care and may not reflect the true BMI in the community.
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Limitations
1. The sample size was too small to detect significant outcome in terms of
mortality and morbidity.
Conclusion
The important conclusions of this study are as follows:
1. 24% of the elderly patients with acute medical illnesses (cases) were
malnourished compared to 2% among the community dwelling elderly people
(controls), as assessed by the mini nutritional assessment.
2. 14% of the cases and 2% of the controls were found to be at risk for
malnutrition as assessed by the mini nutritional assessment.
3. The mean age among the cases was 69 ± 6.8 years, and the mean age
among the controls was 65.5 ± 5.4 years.
4. Cases were 4.5 times more likely (95% CI = 1.6-12.5) to be malnourished
(mini nutritional assessment - malnutrition indicator score of less than 17) as
compared to the controls.
5. The cases were also 7.5 times more likely (95% CI = 1.5-52.3) to be at risk
for malnutrition (Mini Nutritional Assessment - Screening score of less than
12) as compared to the controls.
6. The elderly patients with acute medical illnesses were 5.3 times more likely
(95% CI = 1.1-25.8) to have mid arm circumference of less than 12
centimeters as compared to the controls.
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7. The elderly patients with acute medical illnesses were 65 times more likely
(95% CI = 8.3-508.6) to have low serum albumin of less than 3.5 mg% as
compared to the controls
8. The cases had significantly more co morbidities (Average number of co
morbidities: 2.02) as compared to the controls (Average number of co
morbidities: 2.02) (p < 0.001)
9. The cases were also on more number of drugs and more number of different
type of drugs as compared to the controls (mean numbers of drugs taken: 4.7
± 1.6 by cases, 1 ± 1.7 by controls. p < 0.001).
10.Among those elderly patients with acute medical illnesses, infectious illness
was the commonest cause for seeking medical advice.
11.Cases with a low Mini Nutritional Assessment - Screening score of less than
12 points had of poorer outcome in terms of discharge status compared to
the community dwelling elderly people.
12.There was no correlation between individual anthropometric measurements
and outcome among the cases.
Malnutrition in older people is a serious and growing global problem. It is clear
that there are multiple physiological and non-physiological causes for the
development of PEM in elderly people. Under-nutrition in older people is undesirable
and brings with it many adverse health outcomes. There is strong evidence that
nutritional supplementation when provided to under-nourished older people in
hospitals and long term care facilities, can decrease complications, decrease
hospitalisation and even mortality. Research into better management strategies
should strongly be encouraged and community awareness should be heightened.
This study shows that malnutrition is a risk factor for acute medical illness among the
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elderly people. It is imperative that interdisciplinary teams pay close attention to the
nutritional status of elderly patients
Poor nutrition contributes significantly to the increased morbidity in terms of
acute medical illness with onset of illness less than seven days among the elderly
patients of age sixty years or more.
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ANNEXURE C: CLINICAL PROFORMA FOR EVALUATION OF
PATIENTS
INCLUDED IN STUDY OF NUTRITIONAL STATUS AMONG ELDERLY
PATIENTS WITH ACUTE MEDICAL ILLNESS.
Patient/Control
1. Name: .........................       2. Age: ......... 3. Hospital no.
4. Weight: ......... kgs 5. Height: ......... cms 6. BMI: ...........
7. Duration of illness: ............. Days/Months/Years
8. Date of admission: ...................... 9. Date of Discharge: ..........................
10. Diagnosis:
....................................................................................................................................
11. Principal Symptoms
......................................................................................................................................./NA
......................................................................................................................................./NA
......................................................................................................................................./NA
12. Co-Morbidities:
13. Medications:
14. MNA Score: .....................................................
15. Mid Arm Circumference: ...............................
16. Serum Albumin: ..............................................
17. Condition on Discharge: Cured/Improved/Same/Died

ANNEXURE B: BASIC DATA OF ELDERLY PATIENTS WITH ACUTE MEDICAL ILLNESS (CASES) FOR
EVALUATION OF PATIENTS INCLUDED IN STUDY OF NUTRITIONAL STATUS AMONG ELDERLY
PATIENTS WITH ACUTE MEDICAL ILLNESS.
Name Hospital
no Age Sex Weight Height BMI
Co
morbidities Drugs
No Of
Drugs MNS MNA TOTAL MAC Albumin
Vitto Bai 827762A 79 female 46 153.2 19.6 6 7 5 6 6.5 12.5 19.2 2.9
Chitta Nandi 188690D 62 male 55 167.0 19.7 0 12 3 3 8.0 11.0 21.5 3.3
Ganesan 874941C 61 male 38 149.0 17.1 3 8 6 8 6.0 14.0 20.0 3.9
Krishnan 107435C 74 male 60 164.0 22.4 2 6 6 13 99.0 13.0 26.0 2.6
Anandan 183018D 65 male 60 164.0 22.4 0 1 3 14 99.0 14.0 24.0 4.5
Thomas 194162D 79 male 60 166.0 21.8 5 10 3 6 10.0 16.0 20.6 2.5
Yasodhammal 190809D 65 female 42 146.0 19.7 3 4 6 12 99.0 12.0 21.0 3.1
Meera 623321C 67 female 87 158.0 34.9 5 6 5 14 99.0 14.0 30.0 3.3
Jothi 353101B 67 female 104 154.0 43.9 6 8 6 13 99.0 13.0 30.0 2.8
Mariappan 189999D 65 male 56 166.0 20.3 6 10 5 6 6.0 12.0 21.8 2.9
Venkatappa.B 189849D 79 male 55 171.0 18.8 5 10 3 5 8.0 13.0 20.5 2.5
Pushpa Rani 186224D 70 female 60 146.0 28.1 0 1 6 14 99.0 14.0 27.8 2.8
Krishnaswamy 260318D 65 female 60 156.0 24.7 2 2 3 8 8.0 16.0 24.0 3.9
Chinnammal A 065191C 66 female 50 151.0 21.9 2 2 2 9 7.5 16.5 24.0 3.6
Chinnaswamy 325959B 87 male 62 162.0 23.3 6 10 5 12 99.0 12.0 22.4 2.5
Sita Agarwal 177726D 60 female 66 161.0 25.5 6 11 4 14 99.0 14.0 26.0 2.6
Thangaraj 706319B 74 male 56 164.0 20.8 6 10 5 3 6.0 9.0 21.0 2.5
Pullamma 182842D 74 female 74 164.0 29.0 6 8 6 12 99.0 12.0 25.0 4.7
Ponnuvel 175461D 66 male 54 160.0 21.1 3 4 5 13 99.0 13.0 24.0 3.6
Murugesh 397620C 62 male 66 162.0 25.1 5 8 6 13 99.0 13.0 24.2 3.9
Lakshmamma 181011D 65 female 66 156.0 27.1 5 10 6 14 99.0 14.0 26.0 3.9
Shantha
kumari 413818D 62 female 51 158.0 20.4 4 3 3 10 6.5 16.5 21.0 3.3
Ramadass 099691D 61 male 67 163.2 25.3 2 8 5 13 99.0 13.0 22.0 3.4
Thameem Bai 671771B 71 male 51 160.2 20.0 5 11 4 12 99.0 12.0 21.4 4.2
Soundarian 781732B 62 female 62 158.4 24.7 2 6 5 13 99.0 13.0 23.3 4.6
Boologan 189811D 67 male 52 156.0 21.4 6 11 4 13 99.0 13.0 20.4 2.0
Venkatesh 194164D 64 male 58 163.3 21.7 0 1 3 12 99.0 12.0 21.3 3.4
Radhamma.Y 259157D 76 female 58 155.2 24.1 2 6 2 14 99.0 14.0 22.2 3.0
Dhanapal.K 296718B 71 male 51 160.0 19.9 0 1 2 9 8.5 17.5 20.3 3.0
Subramani.S 359326A 84 male 49 160.0 19.3 1 2 6 8 9.0 17.0 24.0 3.7
Alagesan.A. 163818D 60 male 55 164.0 20.4 2 3 4 12 99.0 12.0 26.0 3.3
Rehmath Bee 267347D 71 female 70 159.2 27.2 6 8 4 14 99.0 14.0 24.2 3.5
Shanmuga M 278168D 74 male 74 168.0 26.2 5 11 5 12 99.0 12.0 26.4 3.1
Kuppuswamy 284026D 80 male 56 158.0 22.4 0 4 6 9 9.5 18.5 21.6 3.8
Mahalingam N 277857D 61 male 72 164.0 26.8 0 1 2 14 99.0 14.0 24.0 3.7
Pulla Reddy.S 273032D 65 male 67 163.0 25.4 6 13 4 11 10.0 21.0 22.4 1.8
Zabrunissa 275239D 60 female 70 159.0 27.7 1 13 6 12 99.0 12.0 24.0 3.9
Anandan.P.C 756203C 65 male 55 164.0 20.4 1 7 4 12 99.0 12.0 20.4 3.4
Muniamma 88512 69 female 71 156.0 29.2 1 13 6 14 99.0 14.0 26.0 4.4
Verappan.C 192408D 79 male 52 160.0 20.3 6 11 4 9 7.0 16.0 22.0 4.1
Kasiammal.m 257685D 78 female 46 154.0 19.4 0 1 3 12 99.0 12.0 20.3 2.4
Chinnakulanda 402538C 65 female 46 155.0 20.0 5 8 6 12 99.0 12.0 22.2 2.5
Subashini 251698D 65 female 76 153.4 32.3 6 8 6 14 99.0 14.0 28.0 3.2
Dasaradhan 955777C 71 male 58 162.2 22.0 1 7 6 13 99.0 13.0 24.0 4.4
Parasmul.B 255917D 69 male 68 164.0 25.3 6 8 4 13 99.0 13.0 24.0 3.2
Maragatham.K 194782D 66 female 50 155.0 20.8 5 11 5 11 8.0 19.0 21.0 2.1
Syed Abdulla 273088D 64 male 68 164.0 25.3 2 11 6 14 99.0 14.0 22.0 4.6
Balakrishnan 260243A 68 male 48 161.6 18.5 5 5 4 8 8.0 16.0 20.4 4.0
Ganesa Chetti 394467A 75 male 52 164.0 19.3 6 13 5 8 9.5 17.5 21.2 3.8
Eathirajulu G. 259441D 77 male 58 163.0 21.8 6 11 4 10 8.5 18.5 22.0 3.0
Dischargestatus Durationofillness Diagnosisatadmission Durationadmitted
cured 5 3 6
same 7 4 9
improved 3 1 4
cured 5 1 6
cured 5 1 5
cured 2 1 8
cured 7 1 5
cured 7 1 14
cured 1 2 3
improved 7 1 11
improved 7 1 15
cured 5 3 12
improved 1 2 35
improved 5 2 12
cured 3 1 8
cured 4 1 11
died 4 2 4
improved 1 4 10
cured 3 1 15
improved 5 2 5
cured 7 1 7
improved 1 2 8
improved 7 1 8
cured 4 1 29
cured 7 3 6
cured 5 1 10
cured 2 1 4
cured 4 1 5
cured 2 1 14
improved 6 4 9
cured 6 1 16
cured 3 2 4
cured 3 1 7
cured 6 1 3
cured 5 1 4
improved 7 1 8
improved 4 1 8
cured 1 2 9
died 1 2 3
cured 4 1 7
cured 5 1 5
cured 1 4 3
cured 1 1 14
improved 1 1 5
improved 7 2 8
cured 4 1 25
cured 2 1 4
improved 6 2 11
same 3 2 5
died 2 1 9
ANNEXURE C: BASIC DATA OF COMMUNITY DWELLING ELDERLY PATIENTS (CONTROLS) FOR
EVALUATION OF PATIENTS INCLUDED IN STUDY OF NUTRITIONAL STATUS AMONG ELDERLY
PATIENTS WITH ACUTE MEDICAL ILLNESS.
Name Hospitalno Age Sex
Weigh
t
Heigh
t BMI
Comorbiditie
s Drugs
NoOfDrug
s
MN
S MNA
TOTA
L MAC
Albumi
n
Balamani 194462D 61 female 68 154.5 28.3 0 99 99 14 99.0 14.0 26.5 99.0
Salammal 654334B 77 female 74 155.4 30.6 0 99 99 13 99.0 13.0 35.0 3.9
Chellammal 649281C 60 female 60 156.0 21.4 0 99 99 13 99.0 13.0 24.6 4.2
Shanmugam 127361D 65 male 78 165.4 28.5 0 99 99 14 99.0 14.0 25.4 4.7
Malliga 572177B 60 female 97 136.0 52.4 0 12 3 13 99.0 13.0 26.4 4.2
Subba Lakshmi 049653B 60 female 64 146.0 30.0 0 99 99 14 99.0 14.0 25.6 4.2
Venkatesan 998141C 65 male 51 158.0 20.5 0 99 99 13 99.0 13.0 21.6 4.1
Saratha.D 184012D 65 female 45 145.4 21.1 0 99 99 12 99.0 12.0 21.2 4.4
Jamuna Dhara 941581C 62 female 57 152.4 24.5 0 99 99 14 99.0 14.0 26.4 4.4
Saratha.D 184012D 65 female 43 145.2 20.2 0 99 99 11 13.0 24.0 23.2 4.4
Asit Barun
Hazra 194759D 72 male 72 164.0 26.8 0 99 99 14 99.0 14.0 25.2 4.6
Saraswathi 700792A 68 female 58 154.4 24.3 0 99 99 13 99.0 13.0 25.2 4.4
Ranjitham 299361O 68 male 72 162.0 27.4 0 99 99 14 99.0 14.0 24.6 4.2
Amsavalli 714860C 72 female 47 153.0 20.0 2 2 3 12 99.0 12.0 21.6 4.3
Chabi Paul 194770D 75 female 63 158.0 15.2 0 0 99 13 99.0 13.0 24.6 4.0
Kalpana Lodh 193328D 68 female 66 156.4 27.1 0 0 99 14 99.0 14.0 24.2 4.6
Sivaprakasam 154308O 62 male 45 153.0 19.2 3 5 2 12 99.0 12.0 22.4 4.5
Arumugam 663628B 73 male 57 164.0 21.9 0 99 99 13 99.0 13.0 25.8 4.1
Vijayalakshmi 368156A 63 female 80 148.0 36.5 1 7 1 14 99.0 14.0 32.0 3.6
Dhanalakshmi 655066B 66 female 59 155.0 24.5 1 7 2 14 99.0 14.0 27.5 4.0
Lakshmanan 055093D 60 male 65 155.0 27.0 1 7 3 14 99.0 14.0 31.0 3.1
Meenakshi 730662O 60 female 59 151.0 23.9 0 99 99 14 99.0 14.0 27.0 99.0
Jayamani 611891A 61 female 55 142.0 27.3 0 99 99 14 99.0 14.0 28.0 4.4
Saroja 005163B 60 female 56 148.0 25.5 0 99 99 14 99.0 14.0 28.0 3.9
Daisy 260135A 62 female 56 150.0 24.8 0 99 99 14 99.0 14.0 25.0 4.4
Purushothama
n 368770A 73 male 67 157.0 27.2 0 99 99 14 99.0 14.0 26.0 4.3
Roxon 266400 63 male 58 162.2 22.0 0 99 99 14 99.0 14.0 23.4 4.6
Mahadevan 828807C 66 male 59 166.0 21.4 0 99 99 13 99.0 13.0 25.2 4.1
Manikyam 375803B 67 female 59 159.0 23.7 2 2 5 12 99.0 12.0 23.4 3.9
Shantha Monik 883986B 60 female 58 153.3 23.8 0 99 99 14 99.0 14.0 23.4 4.5
Natarajan D. 490443A 62 male 64 163.0 24.1 2 2 3 14 99.0 14.0 24.2 4.6
Arumuga Natar 233869B 64 male 64 162.3 24.3 6 5 2 14 99.0 14.0 25.5 3.8
Devanesam 725471B 80 female 46 146.0 21.6 0 99 99 13 99.0 13.0 23.0 4.3
Mina Ganguly 889450B 62 female 60 151.0 26.3 0 99 99 7 7.0 14.0 24.4 4.7
Jayalakshmi.R 014630C 61 female 46 146.2 21.5 2 2 4 13 99.0 13.0 20.6 4.7
Gopal V 387336B 67 male 60 157.4 24.2 0 99 99 14 99.0 14.0 24.2 4.8
Radhakrishnan 726722 67 male 58 155.0 23.9 2 2 6 14 99.0 14.0 25.0 4.2
Tilak Raj 648053C 77 male 74 165.2 28.9 0 99 99 14 99.0 14.0 26.0 3.9
Savithri 580022 63 female 62 152.0 27.5 0 99 99 14 99.0 14.0 28.0 4.3
Kamala Pakras 690853C 64 female 59 146.0 27.7 1 3 1 11 14.0 25.0 30.0 4.2
Kanniyammal 758524C 68 female 35 146.0 16.2 2 2 6 11 10.0 21.0 20.2 3.8
Padmanabhan 228611 65 male 45 159.0 17.6 2 3 2 11 12.5 23.5 21.5 3.9
Kanagarani 033033A 65 female 42 151.0 18.4 6 10 2 8 8.0 16.0 23.5 4.2
Yeasupatham 113693C 76 male 79 161.0 30.5 0 99 99 14 99.0 14.0 32.0 4.4
Vellammal.S 281957C 63 female 97 154.0 40.9 0 99 99 14 99.0 14.0 42.5 4.2
Gnanapoo 189888C 65 female 55 160.0 21.4 2 2 99 13 99.0 13.0 24.1 4.4
Bholanath 168859D 54 male 57 165.0 20.9 1 3 5 12 99.0 12.0 26.0 4.6
Chandbasha.M 190025D 63 male 58 155.0 23.9 0 99 99 14 99.0 14.0 25.0 4.6
Varadarajan 228411D 62 male 64 156.0 26.0 1 3 1 14 99.0 14.0 28.0 3.6
Kesavelu 8025 66 male 56 156.0 23.0 0 99 99 14 99.0 14.0 26.8 4.2
